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(54) Title: CYCLIC AMINE DERIVATIVES 
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(57) Abstract: Saturated cyclic amine derivatives each bearing a CH 2 -D group on the nitrogen atom and a specific group containing 
a carbocycle or a heterocycle on one of the carbon atoms, or salts thereof (wherein D is optionally, substituted aryl, an optionally 
substituted heterocyclic group, or optionally substituted cycloalkyl). These compounds are useful in the treatment for CCR3-related 
diseases. 
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LU, MC, NU PT, SE, TR), OAP! (BF, BJ, CF, CG, 2**3- K&tfft<D«HI^OL»Ttt. S&SSfr^ftS 
CT, CM, GA, GN : GQ, GW, MI,, MR, NE, SN, TD, TG). #PCrtM?? h(D#Blf::&tt $ *iT l^S ra-K^BSH 
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$ m m 

Cm, 7!/M-ttM, 7W^-tti«*, 7hHH4&«&, 

(Pharmacol. Rev. 50 (4): 515-596, 1998) . 
J. Med. 98 (2): 196-208, 1995). 

©ittajfcfck CCdr^*K >S$flC(©lJ-^-f l/T&5CCR3#mgfc£*l**Jfcl, 
T l> £ (J. Clin. Invest. 99 (2): 178-184, 1997, J. Exp. Med. 190 (2): 267-280, 1999, J. Clin. 
Invest. 100 (5): 1137-1143, 1997, Science 277 (5334): 2005-2007, 1997, Pharmacol. Rev. 
52 (1): 145-176,2000). CXaGttCn&ffStWO^ttMlfiKiaRWfc^b, 

+ \z izm±4mmm<Dmmtf& £ # 6 n, . ccr3© »j # > kt * * x** * *» 

(eotaxin), X^->+S/>-2RtSMCP-43^«KH||JnUTV»* CI £*JfclS*aTV»* (J. 
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Immunol. 163 (3): 1545-1551, 1999) . ttttUfflSU O^^B^OmBskRlSmm. 

^lZitCCR3mi±^mmnA\Zit^M\zm^LT^^ (Arthritis Rheum. 44 (5): 
1022-1032, 2001) . lot, CCR3j£ffi3!lW\ HJtfift&tfttttHflPJ 

Sfc, HIV«CCR3^^UT,«l*|{CitA-r-5ri:^ftie>nT^t), CCR3<hU# 
> FT £ 69K»1WT £ £ £ fc «fc 0 MVJS&SF© £ -f )V7> 
&&£^BfrXfcM£irr#£^6tt#&5 (Cell 85(7): 1135-1148, 1996). Mfc* CGR3 

S5*^fCi5lriTCCR3ttSS&«€r*LT^^ (Nature 385 (6617): 645-649, 1997). 

CCR3*£^«1££%-r£fc£«»fcUT, ^>X>j^g&(WO98/04554) v 
z?>, fc*^U V>Xte£nU v>l§W(EP-903349, WO00/29377, WOOO/31032^ 
WO00/31033, WO00/35449* WO00/35451, WO00/35452, WO00/35453, WO00/35454^ 
WO00/35876, WOttV35877)**?Bft$ftTV>5. b^Lfc^, Z.tlbQik'BtWZ* 

3MB «£ 9 *£©&!!"? & *WO01/10439^R tfWO01/14333"5&*R tCM^$ tlT V> * „ 
'HP'S, WO01/10439^&«fcWU TIB{fc^-«l*«H^$nTVi*. 



(S*^ jSO*k«0-2, m«2-4, n, p&tfqteO-l, RH*7x^;P#, R 2 £tfR 4 ti:H^ 
G&-NR 7 -CCK -CO-NR 7 -, -NR 7 -S0 2 -X«-S02-NR 7 -#^:, R 7 teR 5 <h L £ \Zt&^> 

wooi/i4333^^a t «, TVdit^wm^ nx us . 




-(CH 2 ) K 
'(CH 2 ) m /f 
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x 2 -x 1 

R 1 -(Q)-(CR 2 R 3 )-T-( N-Z-R 6 

X-X 4 

(^■t, ■R 6 \t/\u^f>^X'm^rLX^Th^T^-)vm, z&ch 2 ^ x\ x 2 , 

-NR n -CO-NR 10 -^ n«0-6 (%L<\t, (CR 2 R 3 ) n £ LXC M 7)l*)VXm&2nX^ 
TfectViCs^^DT^^l/^x mteO-K QteCX Sx NR 9 » CCh CONR 9 . NR 9 CO 

3G3:ch=chr 7 £\ r'«c 3 . 7 v^ n7;^;i/(c^7;p^;P)x 7 u -^(Ci^i^/i^ 
'vr n-iH # u ;p(c w 7;i'*;p), 7 u -^sozcc^y;^;^, Afn,^ ^ ij;^ 
so 2 (c 1 *7)V*)Vy 7 u -;V(c w 7;i/^^)so 2 , 'sern+M' ^ u ;V(c^7)v^;V)so 2 , 

-NR 7 R\ -CONR^R 24 , -S0 2 NR 18 R 19 , -SO 2 R 20 X«-COR 25 «TMM$tlT^T 
3~14.t©§IS£, R\ R 8 , R 18 , R 1S \ R^£tfR 24 teC 3 . 7 ^n7;Wk U 

Cs-r^Z U7)V*)V{Cm7)V*)V)X\*7*-MC^7)\>*)V)^*, r^ad^x 

No 2 , cn v Ci^7;1/^;k c w ao7j^;k ^x^^^tj^;^, Cj. 6 7;pr: 
c,^o7;v:3^iA sorCi^i/^jk conh 2 , co 2 hR7j > c w 7;V3=^v 

GB-134S872-^fgfCte, jftLJE&T^ Rtf/Xkt tatX^5> 

KM 3 TfB U 5?>B§3*##I§ ftT V>3 ., 

Rl j^N-A-[W] 

(1) R a =H, R b =H (J^T, r^^^A^ AJ tTZ); (2) R D =H, R b =2,6-Cl 2 ; (3) R a =H, 
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R b =5-AcNH-2-OH; (4) R a =H, R b =3,4-(OCH 2 0); (5) R a =4-CH 3 , R b =BRXf(6) R a =4-Cl, 
R b =Ho 

-is. mz, *56wo-jRa(i)T**n«aiJR7s>Bf*#G)-att, pxf\z 




R ^ N ^C N -( RcH 2 )n-0 

R 3 

(5£*RH*> 7;Wir-JK 7,Mf-Jk 77Jl"Sm;k 7U-JP7 
WO98/50534#4iffifctt, TJX 7°~»K^CD->X^-f >^Df7- t? R&^lCg^ 




Eur. J. Med. Chem.-Chim. Ther., 19: 105, 1984(^tt, K~ >£&#f£Stf£JB Kg 



WO 02/18335 
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N 




WT&cU^Ji^nfc:^ u7)\,*)VX\mWkZnx^Xh&^>7 U7JI 

X: -R 00 --. C 2 -6T;P^r^l/>, C 2 ^7;i/+-U>, -0-, -S-, -so-, -so 2 -> 

-NR 4 -, -CO-, -CO2-, -CONR 4 -, -NR 4 CCK -NR 4 -C0 2 -> -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 -, -0-CO-, -O-CO-NR 4 -, -R°°-CK -R°°-S-, -R 00 -SCK -R 00 -SO 2 -, -R°°-NR 4 -, 
-R 00 -CCK -R 00 -O-CO-, -R 00 -CO 2 -s -R 00 -CONR 4 -, -R°°-NR 4 CO-, -R°°-NR 4 -C0 2 -, 
-R 00 -NR 4 -CONR 5 -, -R°°-NR 4 S0 2 -, -R°°-S0 2 NR 4 -> -R°°-0-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -SO 2 -R 00 -, -NR 4 -R 00 -, -CO-R 00 - , -CONR 4 -R°°- , -NR 4 CO-R°°-, 
-NR 4 -CO-NR 5 -R°°-> -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -X«-O-CO-NR 4 -R 00 - ; 
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R 00 : m&2ftX^Xh£\,^. 6 7)l>*]s>; 



R 3 : ADdr>, -R°, C 2 -67 )Vtr~)V, C 2 ^7)^=.)V, -OH, -SH, -N(R 4 ) 2 , 
-CHO, -CO z R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°, -NR 4 CO-(M^$tlTViTfecfc tr>7 . 
'J -NR 4 -CO-NR 5 -R°, -NR 4 S0 2 -R°, -m^S0 2 -(M^tlX^X%^7 

'J-^), -O-R 0 , -S-R°, -SO-R 0 , -S0 2 -R°, -SO 2 NR 4 -R 0 X«-SO 2 NR 4 -(g^$ 

R°: mm^tlX^X%^C^7)V^r)V ; 
k : 0, lXte2 ; 

Y:-CONR 4 -, -NR 4 C0-, -NR 4 -C0 2 -, -CO-, -R 00 -NR 4 CO-, -C 2 ^7 JVir- U>-CONR 4 -, 
-C 2 ^7;l/y-l/>-NR 4 CO-, -C 2 . 6 7;^-l/>-C0NR 4 -, -C 2 . 6 7)l^r-U> 
-NR 4 CO-, -0-R°°-CONR 4 -, -O-R 00 -NR 4 CO-, -S-R°°-CONR 4 -, -S-R°°-NR 4 CO-, 
-SO-R°°-CONR 4 -, -SO-R 00 -NR 4 CO-, -NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -, 
-NR 4 C0NR 5 -, -C0 2 -, -O-CO-NR 4 -, -O-R 00 -, -R°°-0-, -C(=N-C0 2 C M 7Jl^Jl/)-NR 4 -, 

-c(=n-so 2 c m 7>i1/^;V)-nr 4 -, -c(=n-so 2 nh 2 )-nr 4 -, -c(=ch-no 2 )-nr 4 -x« 

-C(=N-CN)-NR 4 - ; 

r 2I S:^r 22 : m-xfcm^zmfc^x, -h, -r°, ad^x -oh, -o-c^t;^ 

;k -CN, -CONH 2 , -C0 2 HX^-C0 2 -Cw7;i/^;P ; l&WtR^RtfRVtf-fat 

t£?x**v&&Mi$.Lxb£<. mmR 21 RztR 72 tf--fciifc-Dx^um 
?x*mznx^xh&^c l 47)i*u>tLXR 2i j&tfR Z2 m$£tz>mt* 

n : 0, \X\$2 ; 

D: filR^l~5itt^, '0-mX\t-m^7^-)V ; 
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R 1 : -R"> -Z'-R'Xft-Z'-R'^/TSnSS ; 

r h : 7\D$*>, -CN> -R°, ■fc£ttTV>TfeJ:H7U-;k KifeSnw 

Z 1 : -O-s -S-, -SCK -SO2-, -NR 4 -x -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-, 
-NR 4 -GO-NR 5 -v -NR 4 S0 2 -> -S0 2 NR 4 -, -NR 4 -C0 2 -, -R 00 -CK -R°°-S-> -R°°-SCK 
-R°°-S0 2 -, -R°°-NR 4 -> -R 00 -CCK -R 00 -CONR 4 -> -R°°-NR 4 CCK -R 00 -NR 4 -CO-NR 5 -, 
-R 00 -NR 4 SO 2 -> -R 00 -SO 2 NR 4 -XH-R 00 -O-CO-NR 4 - ; 

Z 2 : -R 00 -% C^7)Vtr=iU>. C 2 *7)\>*~U>, -O-R 00 -, -S-R 00 -, -SO-R 00 -, 
-SO 2 -R 00 -> -NR 4 -R 00 -> -CO-R 00 -, -CONR 4 -R 00 -, -NR 4 CO-R°°-, -NR 4 -CO-NR 5 -R 00 -, 
-NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R 00 -, -NR'-COz-R^-XteZ^pE^OS ; 

r 12 : §&£ftTi>T ! fc«fcv>7U-;k m^nx^xh^^umx 

Y^-CONR 4 -X«-NR 4 CONR 5 -TfSD> G)Xtfll£, .r 00 ., <k -R 00 -SO 2 - 

Xte-SOj-R 00 -, (ii) X#-SO r » -NR 4 -> -NR 4 CCK -NR 4 SO r , -NR 4 -R°°-X &-R°°-S-, 
^O, A^iti©y^D7MJK (iii) X^-R 00 -NR 4 -, -R 00 -NR 4 -CO-X« 
-R 00 -NR 4 SO 2 -, frO, Atf&WWk<D s y2 U7 )\>*)V-X\t$kmk07 (iv) 

x#-cck fro, A3&«(Abyx no 2 , cn, c w 7;^;k Ao^>Tiiifts. 
nfcc.^i/^k c w 7M1/>-7i-;k o-C!. 6 7;^jk o-(Ao>jr>T 
«ft$tifcc M 7;i/+;V), sqtc w 7;^;k conh 2 , co 2 hSi>*co 2 -c w 7^ 

W6SiRSn5«0*T?ltlft$nT^TfeJ:^7iz;k (v)Xfr 
-S0 2 -, -CO-Xte-R 00 -CCK R^Rtto^t'bfcH, #0> B^S^T*** 

t"IS^-r*$SS*«SSi'\7 1 n!i!T?**ft:#'ft.. 

£ WT § CCR3^in;^!l %> § „ 
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A:H, ilft$nTV5Tfc«kV>7U-^ «&$nTVvc<fc £V>AxDgi, MM 

$ fix v*t % j; $ ftfes^ □ tjwi/X nr v>x *> «k v> o 

X:l££> -R 00 -. CwTJl'fr-l'X C 2 . 6 7;i/4 1 ^l/>, -0-, -S-. -SO-. -S0 2 -. 
-NR 4 -. -CO-. -COr, -CONR 4 -. -NR 4 CO-. -NR 4 -C0 2 -> -NR 4 -CO-NR 5 -, -NR 4 S0 2 -. 
-S0 2 NR 4 -. -O-CO-. -O-CO-NR 4 -. -R°°-0-. -R°°-S-s -R 00 -SO-. -R°°-SOr> -R°°-NR 4 -. 
-R 00 -CO-. -R 00 -O-CO-. -R 0D -CO 2 -. -R 00 -CONR 4 -. -R 00 -NR 4 CO-, -R 00 -NR 4 -CO 2 -. 
-R°°-NR 4 -CO-NR 5 -. -R°°-NR 4 S0 2 -. -R°°-S0 2 NR 4 -. -R 00 -O-CO-NR 4 -. -O-R 00 -. -S-R 00 -. 
-SO-R 00 -. -SO 2 -R 00 -. -NR 4 -R°°-. -CO-R 00 - , -CONR 4 -R°°- . -NR 4 CO-R°°- . 
-NR 4 -CO-NR 5 -R 00 -. -NR 4 S0 2 -R°°-. -SO 2 NR 4 -R 00 -X«-O-CO-NR 4 -R 00 - ; 
R 00 : WiWiZ tlX^Xh 3:^*7 )V*U> ; 

R 4 &l*'R 5 : m— X«SV>fcSfcoT, HX\tC^7)V^-)V ; ^c^«R 4 tR 5 ^- 

ftti3L?x*ftz&i&&tzmT££%\z$&mmi'\Tum 




R 3 : AD^>, -R°, Ca^TJ^-Jk Cz^Mr^Jk -OH. -SH. -N(RV 
-CHO, -C0 2 R 4 . -CON(R 4 ) 2 . -NR 4 CO-R°. -NR 4 CO-(fi^$ftWr V*7 
U-;V), -NR 4 -CO-NR 5 -R°. -NR 4 S0 2 -R°. -NR 4 S0 2 -(E&$nWT ! b«fcU7 
U — JV). -O-R 0 . -S-R°. -SO-R 0 . -SO 2 -R 0 . -SO 2 NR 4 -R 0 Xte-SO 2 NR 4 -(®^£ 

nt^tt)J:U7'J-;i/); 
R° : g&$nTV>Tfc«k^C,. 6 7;i'*^ ; 
k : 0. \X\t2 ; 
W: CHXftN ; 

Y : -CONR 4 -. -NR 4 CO-> -NR 4 -C0 2 -. -CO-. -R 00 -CONR 4 -. -R 00 -NR 4 CO-. -C 2 ^7 
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;1^-1/>-conr 4 -, -c 2 . 6 7^^r^l/>-NR 4 co-, -c 2 . 6 7;i^-1/>-conr 4 -, 

-C 2 ^7)V^--U>-NR 4 CO-, -O-R 00 -CONR 4 -, -O-R 00 -NR 4 CCK -S-R°°-CONR 4 -, 
-S-R 00 -NR 4 CO- , -SO-R 00 -CONR 4 - > -SO-R 00 -NR 4 CO- » -NR 4 -R 00 -CONR 4 - , 
-NR 4 -R 0D -NR 4 CCK -S0 2 NR 4 -s -R 00 -SO 2 NR 4 -> -NR 4 CONR 5 -> -C0 2 ^ -O-CO-NR 4 -. 
-O-R 00 -. -R 00 -CK -C(=N-C0 2 C M 7;i/^r;l')-NR 4 -, -C(=N-S0 2 C 1 . 4 7;l/^;l')-NR 4 -, 
-C(=N-S0 2 NH 2 )-NR 4 -> -C(=CH-N0 2 )-NR 4 -Xtt-C(=N-CN)-NR 4 - ; 

r 2, s.z>V 2 m-x\$m^zmtz?T, -h, -r°, ad^x -o^ -o-c,^7;v^ 

)V, -CN> -CONH 2 , -C0 2 HX«-C0 2: C J ^7;mr;i/ ; SfcWte^RtfR^-Hfct 
fcoT**V**#i«LT'b*<, ^V^R 21 R^R 22 ^-#:«h7ioT^P^ 
ft * ®r £ tlT^T =b «fc HC W 7;^ 1/ > £ UTR 2, 25:^R 22 ^^i- £ X 

(V3) 

YJl^frZ&To Afl*H, XjW£\ B^7xZJK Y*«CONHO» 

Y^-CONR 4 -X«-NR 4 CONR 5 -T^0> ^O, (i)X7&^-&, -R 00 -. -CK -R°°-S0 2 - 
. Xte-S0 2 -R°°-> (ii) X#-S0 2 -, -NR 4 -, -NR 4 CCK -NR 4 S0 2 -, -NR 4 -R 00 -X te-R°°-S-> 
^■3, Atfmm%i<Di't7U7)V*)l, (iii) X#-R 00 -NR 4 -, -R°°-NR 4 -CO-X« 
-R°°-NR 4 S0 2 -, fr-?, AiWOi^i' D7MMfiili©7xZJK (iv) 
Xtf-CO-, fr-O, A^(ADy>, N0 2 , CN, C M 7;^;V, /\D^r>t?li$ 

nfcc w 7jw+;u c w 7;v^fi/>-7x^;k o-Cj^wk o-(ao^*>-c 
itift$n'fcc w 7JU^), so 2 -Ci. 6 7;i' : ¥;i/, conh 2 ^ co 2 H&tfco 2 -c,.67;i' 

-S0 2 -s -CO-3?.tt-R 00 -CO-, R 21 S.^R 22 ^tt){CH, flO, B^SIIR-? T?*** 
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;*3\>k x^;k 7°pt:;k <y^Pt°;K -rv7>;k t-T^k ^> 
^;k <y^>m **^>3\ik ^*~»v*&ifimi*>nz>. H^L<ummm. 

^i~4O7;^i/>T$.D,M^$f^L<«^5 1 v>RiKx^^>-r^^ 0 rc 2 . 6 

itii^xtt^TO© ^Tti-r t) =t < , 0 £ l < te&tmm 2 ~ 4 © 7;w^^ i/ >t h 

D v M£$f£b<te-C=C-lr&3o ^n^>j H F, CI, Br&m^lV 
T7 U -;i/J it, $? £ U < tej^iSc 6-14 ©#^~H^^7 U -;kT'£> D , 3E 

;k v?P^>3S>k ^p^^VT&So r^$nfcy^a7JV^H te, 
^b< immM 6-10 ©-^~H^^^7jc^XT$> t) > H(-$f S L < 

*£&-^u MlB ryu-JkK r->/7D7>Mp;ku r^$nfc>^P7;wvj 
r^niiSj tbxte, o, s^N^f,S^$ti?>^PM^^i~4iisi^ 

t ?. 5 ~ 7 i©f i~Ei^f DiiT-$ o , mm, jzmm. ikis^mmm 
\z7kmfcznfcm&*&^?z>o $?^l<^ true^k tr?~7-;k t'usy- 
;k tru^v-jk -f5^/u;k trpu;k ifo'jyjk ^i^jk 7u;k 
7 % /u;k t?7V*u;k -f v^rviuk ^u-7u;k -T v v*u;k 
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v;k k°^7v-;w 7-tf/i-;u, s^W-^ fb7tFD77^JK 

LTte, 3-7ft*yi?n[3.2.2];t>-M;K 8-7lfH'>^ O [3.2.1] pj-^^>-8-'f 

sns. r^gsUgsfa^xoaiSj <hLTte, tuts r^pgtj ©ft, 
s^ndcD, 1,1-. 1,2-, 1,3-, i,4-, 2^xtt4,4-sM;p#©*ifc&Ka*£*fc3!ft 

T#3„ r7xrM^/^riSj £«U 1,2-, l,3-Xttl,4-7x=.l/> 

aS:-AD^>, -v£n7;Wk Afn», -7U-;k -OH, -0-c w 7;^ 
;k -0-7U-;k -0-y^D7MJK -OAtOI, -NH-7U— Jk -NH-~># 

d 7Mjk -nhatpI, -nh 2 . -nh-Ci. 6 7;i^^;k -n(c w 7;u=^;P) 2 , -conh 2 , 
-conh-c m 7;wk -nhco-c w 7;p*;k -coN(c,. 6 7;Wk) 2 , -co 2 -c,^7 

JWk -C0 2 H, -SO3H, -S0 2 NH 2 , -N0 2 &tf-CN. 

*>^.n7;^j t*H-4«ftStbTtt, ^^u<«-c,. 6 7;i/^;K -;\o>r> 
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-vm&2nizcu7)v*)v (cf 3 #), -oHTSJft$nfcc M 7;i/*;K -coohts 

&2ft1tCi47)V*)V, -CONH 2 Xg$£*lfcC,. 6 7Jl/*;k -CNXMJfcSnfcCn 
OH> CN> N0 2 > NH 2 > CONH 2 , C0 2 -Cj. 3 7 ;V3r;k ADir>tii$nTHTfe 

«fc ^c,. 3 7;i/3 i ;k o-(A ay >T*g&£ nx^xfc «fc ^C^7;Wl/)MS0 2 -(A 

r-\xaM J f-e4'Bir$nTViT : b e i:^c^7;i/^l/>j <tte, Ci^7)V^U>m 
tt'2fl*«i¥A3n&£S3EU BteJK^ttKflsSttx (soXtts'cb) ^xt>J:<, 

NJK^ Kto3Uac M 7;Hr;]/££T*. -CH 2 CH 2 -, -0-CH 2 CH 2 -, -CH 2 -0-CH 2 -, 
-0-CH 2 CH 2 -0-, -CH 2 -S-CH2-> -CH 2 -S(0)-CH 2 -, -CH 2 -N(CH 3 )-CH 2 -#^f £>n, $f 
£ b < &-CH 2 CH 2 -&tf-CH 2 -0-CH 2 -T&3o 

#5S9Hfc£ft (i) x\z (n) fc&vix, mmsr'xhr^m^t^^ 
(i)A^, *sisnTv^T ! b«kv>7U— ;k aftsftxvvt&^i^T-pgixteiiai 

SftXV>Xfc<fcV»->£q7;i'*;WT*Sft£*&. Sf::$?£L<te, «fc$nxir> 

IB, 7U-;K ^xP5!l2t^^D7;WHC*Jt*Jf*Ulri«Jjiaitt, AD^r 
X OH, CN, N0 2 > NH 2 , CONH 2 , C0 2 -Ci. 3 7;MVk AD^r>Xffl&£nx^ 

x %> «k ^Ci. 3 7;i'*;k o-(Aoy>Tii$ nr v^x t> «t ^c^jv^^fczfi 

S0 2 -(A □ >Tfitft 3 nt IriX & «k ^Ci. 3 7)l^)l)^ nssx* 0 , ^ 

*Vitt, a**, lteKllKftJiSr*r*v^n7J^;UX»*ft^*. HHfc, 
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-3fiOAD^> 4 OH, CN> N0 2 > NH 2 , CONH 2 , C0 2 -C^T JWk AD^> 
TS&S ftT V>T %> «fc ViC M 7;i/+JP, 0-(A □ y >T*tft $ nT V^T «b «fc ViC,. 3 

7;wi/)&i/so 2 -(/\n^ 

(ii)X#, -R 00 -, -0-, -S-, -SO-, -CO-, -CONR 4 -, -NR 4 CO-, -S0 2 NR 4 -, -R°°-0-, 
-R°°-S-, -R 00 -SO 2 -, -R°°-CO-, -R 00 -CONR 4 -, -R 00 -NR 4 CO-, -O-R 00 -, -S-R 00 -, -SO-R 00 - 
XH-NR 4 -R 00 -TS>'g)'fb-&^o ^dfC, R^tlTttC^MI/^, #I^CH 2 ^$f 
R 4 &tfR 5 tbT«, CH 3 X«H^$f^LVi„ 



(iii)B^ _ xO T*7jk-£tlZ>fc£M. 5K£?£b<te, V3if$7x=;^6&-5 



DitLtn ^fe< t*>iflK±©s*** : ?*^rr*'\T-pai***F*i><, m 

(iv)Y^, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -, -R°°-NR 4 CO-, -C 2 ^ 
7)\>>T- U >-CONR 4 -, -C 2 .«7 V >-NR 4 CO-, -C 2 ^7 V >-CONR 4 -, 
-C 2 ^7^^~l/>-NR 4 CO-, -0-R°°-CONR 4 -, -O-R 00 -NR 4 CO-, -S-R°°-CONR 4 -, 
-S-R°°-NR 4 CO- , -SO-R 0O -CONR 4 - , -SO-R°°-NR 4 CO- , -NR 4 -R°°-CONR 4 - , 
-NR 4 -R 00 -NR 4 CO-, -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -X^-NR 4 CONR 5 -Tfe«)<b'&t)o «k t) 
£?£b<te, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -S0 2 NR 4 -X «-NR 4 CONR 5 - 
T°$>Z>ik&y>) 0 W.\Z!if$iL<te. -CONR 4 -, -NR 4 CO-Xtt-NR 4 CONR 5 -, ttfcff* 
U<&, -CONR 4 -Xtt-NR 4 CO-T*-5'ft;-&#l. 

]^&, Y#, -CO r , -O-CO-NR 4 -, -O-R 00 -, -R°°-0-X«-C(=N-CN)-NR 4 -T^ 
Z>ik€>y>) 0 S^^Kfl -O-R 00 -, -R 00 -O-Xtt-C(=N-CN)-NR 4 -T-$)^{b'&^o 
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ifi e> sjr £ nz> i ~5fla ©ems ^^-r § 7 x - 7 & 3 ib-&%. 

CJll:, Z'tUTH O, S, C^JJV^U^ 0-Ci. 3 T;i/^l/>WCi. 3 7;^l/ 

^c w 7;^;k cnx a o y >3&i e> ma $ s^Stm^ $ tifc^- 7 ?\>k 

*38Hfc£tt (I) Xte (n) *£*r£LWb£t)<tLTfcmT4Ml^r 

(S)-N2-(2-7 DD7i n;V)-Nl-{exo-8-[(6-7 )VJr O :f 7 7 1/ 7-2--T >l0* ^)V]-8-7 
If k*->7 P[3.2.1]:fr77 >-3--T;P) tin U S?>-l,2-5?*;W#^rU-5 K , 
(S)-Nl- {exo-8-[(6- 7;i/^D^771/ >-2--f ;* ^;i/]-8-7 If k 7 □ [3.2. 1]^ 7 7 
>-3--T J!/)-N2-(2-- h P 7 i-J^fDiJ i»-lJr*?l3)\>tfttS. K» (S)-N2-(2,6- 
-77 o □ 7 xn;i/)-Nl-{exo-8-[(6-7;i/^- P ^7 7 V >-2W )V)*5-)Vyt-71f}Z$' 
7 P[3.2.1]*7 7 >-3--T )V\ tf P U -7>-l,2-^;fr;l^3r1f $ h\ (S)-Nl-{exo-8-[(6- 
7)V*ai-y 7 1/ 7-2--T ^)V]-S-T if Mi/ 7 □ [3.2.1]^7 7 >-3--f ;W)-N2-(2- 
hU7;i/^P^9 1 ;P7x-;i/)tfPUv>-l,2-^;^^$ h\ (S)-N2-(2-7 O P 
-4-k KP^v7x-;U)-Nl-(exo-8-[(6-7;i/^P^-77 l/>-2-<;U)^5 1 ;i/]-8-7-tf. 
tf'>7P[3.2.1]^77>-3--r;P}tf P'Jv>-l s 2-v*;^^+)-5 K, (S)-N2-(2-7P 
P-5-k KP4 1 v7x ~;i/)-Nl-{exo-8-[(6-7 P± 7 7 U 7-2--T ;U);Wl/|-8-7 
if Hv7 P [3.2.1]^7 7 >-3--r;i/}tfP'J v>-l,2-v^;i/^it5 h\ (S)-N2-(2-7 
P P -5- k K P 3r V 7 x - ;l/)-Nl- { l-[(6- 7;l/^"P±77U >-2--f )V) * ^)V) k° ^ U 
>? >_ 4 .-r j k° P U *? > -1,2- v 5 *^ * If 5 H , (S)-N2-(2-S>7 7 7 x n 
JU)-Nl-{exo-8-[(6- 7 Jl,* P jr 7 7 1/ >-2-< }V) * ?)V]-Z-71? k* 7 P [3.2.1]:* 7 7 
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>-3-f;P]t°DUv>-l,2-^;i/^^$ h\ N-Iexo-8-[(6-7;i/^D^-7^l/>-2- 

<W^]-8-7ifHv7P[3.2.i]:*7^>^ 

^>X75 b\ 2-[(2-7 □□7x-;U)7N;P7 7-;V]-N-{exo-8-[(6-7;i/^P^-7^ V 
y-2-^M^M-Z-7^M"yO D[3.2.1]t^^>-3--f;H^>X7$ b\ (S)-2-[(2- 
5>7 7 7 x 7 * f-;V]-N-{exo-8-[(6-7;p^" □ ± 7 7 1/ >-2--f ^>]-8-7 
tfh*v7P[3.2.1]^7^>-3-<;i/}h°nUv>-l-^;i/xK^+>-5 h\ (S)-l-(N-yT; 
-N'-Jexo-8-[(6-7 )V& U±7$U >-2-i 3^1/]-8-71f t'y^D [3.2.1] 3" 7 7 > 

-3--f Ji/}#;wt5$ F-r^)-N-(2-y7; 7x-;i,)t?nu~7>-2-#,M^if^ h\ 

N-{exo-8-[(6-7;i/:*P;h77 I/7-2W JU)^5F^]-8-71f t: ->7 P[3.2.1]:t77 >-3- 
-f ;i/}-2-k H P*x-6-(tM U y>-l-*J^z;|,)^>X75 K 2-(7ifA°>-i-^;i, 
^ - ;W)-N-{exo-8-[(6- 7 ^ P :h 7 7 U >-2--f /P)* ^)V]-8-7 if h* *> 7 P [3.2.1]* 
77>-3--f;i/}^>X75 h\ N-{exo-8-[(6-7;V^P^-7^1x>-2--1';l/)^5 L ;U]-8- 
71ft* ->7 P[3.2.1]*7 7 >-3--f ;P}-3-(tf^ U S^-l-a^tf-JloirU ~7>-4-# ;i/ 
5 2-(3-7lf t* ->7 P [3.2.2] / ± >-3-# Zl jl/)-N- (exo-8-[(6-7 

u±y^v>-2--( )V)*?)l>ys-Tl? fcf->7 D[3.2.i]t^^>-H;H^>X7$ K. 
*^Hjft^-t, (i) (n) <&T* ft r#3B9ifl:£«j tpisiB-rscit** 

*§mft&m (I) Rtf (n) 5fe#I^K:*VsT*569ift^«Xtt-t 

Pyytf&MfciTZgtVTfe. flIAfcf, Prog. Med., 5, 2157-2161 (1985)^ 
p n n ©H^J (JtJH»j£, 1990^)m7#^|^tfi63-198lCfBm©»#tfe)tl^o 

*¥mfc&m (i) (n) mmmx\mmm<z>mm\z£?Tit 

& ^K, KK; 7 r Pt!^>K, 2/ a "716, ^D>i, ha7^; 7t;i^ t< 
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u>m, %wt. u>m mewl, #x>m* x*>tji^> 

-?V%isOh^ %)\=s0 'AIOIIIS, ;* 9^1/75 >, X3MI/75X 

sn*. 51:, fc^-to-^* (i) Rtf (n) tttft-t®*©**©* 

*5^1/*«¥lf* ^nSeH&KSirLT, mXVLifV-> (Greene) 

TkTSOyV (Wuts) Is Tprotective Groups in Organic Synthesis (H2)iR)j KlfEI&tf) 

Mf3> WO98/37064> EP-41658K GB-1345872^ WO98/50534 
n'MRRIf-Ew. J. Med. Chem. - Chim. Ther., 19: 105, 1984fcHI*S tlT&t) , 

j^T, #R9i©*r*fc** (n) ©ftgW&«&£t&Hj-r3o 
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*mmt, ik&M (ma) Zik&m (iv) tKjfc2-&%z\t\z,5:r) (mO £ 

fc, -fb-^fe (V) tKJfct£^ZZt\Z£Q(nb)&%Z>-%&T$>Z> 0 Z\Z\T\ L'©IK 

/3^>, q. 6 7;i^;m:o-o> c^7;i/^;i/-o-co-o, jyHim L 2 <DM»i 

75F{t£% (Ha) «U 7$>-fk^tl (ma) ^L'«IST^^ft^ll (IV) 

#<z>Any><ffcpHt7ki^ ^x?;i/x-x;k jh7tFn77>(THF), VJr 

*-V->mO)2L-T)Vm. N,N-^^^;l/^A75 K(DMF)#0^tt^^ J££P 

±T^-f!j/^^-g-^fe^ 0 L'^OHT&s^i/^iHt^ (iv) £<gj8-rs 

HS^J (l^-v^^P^v^^v-f 5 F(DCC)> l-X^-3-[3-(v ? ^5 1 ;i/75 

y)7 p Dtf;U]^;i/^v-i'5 K(wsc)^ #;i/#x;i/iM 5£V-;Wcdi), BopiSH 
(Aidrich, *H), v ? 7xx;uu>^7> J K(DPPA)^) lz£Z>l5mm\z&r), M&\z 
.koTll jgfc^M N-tFD+->X^yM5h' (HONSu)> i-tH 
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u*i/i>vbV7V-)v (hobo m) ©#st, vtjmMmr&zmstmz 

fim<D&WV7S.>ikG® (ma) t%$£>2^Z>Z.t\Z£-DT7=i Nk^fe) (Ha) 
&ft&Z.tifi-e%Z. fcfc* *$B9Hb£» (Ha) KSS^T, B^tii^TOlT 
2b D SiAjDlOllg J ?T*SS8*JR J P*^bTCONITP»*y tjg-&1-4ft;^- 

^;P*>75Kft^* (nb) fct (v) £JBK MfB7->;Kb^ff^ 

B«© *tt"FR£ fcfr 5 £ t \z «k 0 # 5 £ t £ . 

X^-CONH-, -NHCO- v -NHSO2-, -S0 2 NH-, -R 00 -CONR 4 -> -R°°-NR 4 CCK 
-R 00 -NR 4 SO r , -R°°-S0 2 NR 4 -, -CONR 4 -R 00 ^ -NR 4 CO-R 00 -, -NR 4 S0 2 -R°°^ -S0 2 NR 4 -R°°- 

R 21 R 22 A-X"B-NH 2 R 21 R 22 

HOCC-Q^o) <T ^b) ' A-X-B-NHCoQ^) 
(Ettb) (He) 

«&&#;i/#>^ft£-$i (mb) £7 5>fc£«i (vi) £KJ&3i3:*z:£fc«k 

v^mmtfiM (nc) sj6tt»i«ttfc*»ta7^;wisR«i 
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R 21 R 22 



R 21 R 22 



A-X-B-S0 2 -N=C=0 — ^ A-X-B- Q .N^ H 

(VII) (Z)l*-)lOU74t) J 

OH) 

A-X-B-COL 1 R 21 R 22 

(TV) (IHa) H H fV/NOO\ 

Vtt ^ A-X-B-N-C-O > A-X-B-N^N-P j . fD J 

A-X-BCONH, «*> OX) <^™> Y 

„rr™ \ ( De ) 

^ H-B- 




o 

OH) 

*SStt75>ft^ll (IHa) XH7J^-M^« (fflc) t-T V y7t~ Mb 

(vn) XttoK)*K*^'fr*cifc«fct)*5SW{b^» (na) ~ (nr) 
7jl/fc;i^U7 (nd) tt, ft&f 5^MzjKV->7t- Mb£tf (vn) 

t75>^» (ma) ^^-a-^-frs^ttiDtt^n^o /\a?>itm 

£tt (ma) t#UT-fvs^7^— Hb£ti (vn) &^4x«WJt^^^>c:t7&« 

VUJik&m cue) Xtf#;wr7— Mb£tt (m) a, 75Xb3-fe (ma) x 
tt7^3-;wfc^* (mc) *^-r<5<V">7^- h-fb^%ox)t» Mtji^x 
i/7^b t usi^ic^ftTTi^ s ■& * c: t o % e> n& . < v ~>7 h 

fb£4&(IX)Wu ^jei"*K7^K©Curtius<6ffi, **>Wi» -»7 5 Kfc£-%(Vm) 
©Hofinanntefi:#K«kt)«3fiT#S. lRK7^h*tt, ^l^KOEl&ttK** 
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**^*OV)tDPPAt0S*k:J:Otti6T**. 

VUJittt® (ne) tt, lttttl0A^#>IMb^* (mb) iOWEtRI* 
icUTf»&n*-rv">7^— h#*> 75>^* (vi) tfi«s-fr*;:tk:«fco 

Ht> t>V7fc<&m (He) 75><b£«l (ma) i (VI) Comprehensive 
Organic Functional Group Transformation, 6: 499, 1995fBfc<E>7j&f:: <£ 5?fc7>lf>* 
HJ CDL ^DP«4-- hD7x'jK ^nn^»7x-jMp©*^ 

9^75 >> ^V7°nt°;PX^75>, l,8-^71f H'>^D[5.4.0]^>x^-7- 
x>*) UMt***MJ£A#) #£T, 7£>fc£» (ma) X 

» (VI) ©-*S*^^>«NB*-e«iab, ^Tfc 5— 2f©75 (£?£ 
U<«, 0.5-2^*) -£EJfcS-£*2:£fc«fcO§«6T#*. fflJ**»EJfcl$K«jl 
0~50 c CX«^~Mji^T-ei~24TO@gff^n^. ^OD^4-XbO 

«HE^^7fl5^*©«ififetra*fc:bT, 75>ft^ft (ma) ©ftfc>0 
\Z7)Vu-MK&W (mc) £S1V>T, pcDAJW^-hft^liT^S. 

R 21 R 22 RM.3 R^R 22 
A-X-B-CONH^^) — A-X-B-CON— r^^n^) 

(7; WWW jjr^Jn^ 7 

(Ha) (Hg) 

*mmn i sfc-eft sna-ft^ (na) ©7;wMb£j&K<fc o ^mMt^m 

£J6», X— 7;HS, 3*»s0Hb**f& DMF, ^^^MM^yKCDMSO), 
v^^7"feh75 KCDMA^tfN-^Jl/tfol) H >^©£*S 
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**fltf-MJ£2^ #ttfc#U£A, t-^h*'>*U^A, U^A^y^otT 
R 21 R 22 . (XHa) R 21 R 22 

A " x - B - Y -0 x - — — - a - x - b - y -QW 

(XD xtt v£y (ID 

(xnb) 

*IStt7$>lk^l3 (xi) fc&m (xna) 3ua(xnb)£EJ&Sitsc:£k: 
<fcD, *56W^« (n) ^I5MT^, 
TVWWbEjStt, 7$>fc£tt (xi) ttem&m (xna) tft, ^mmmt 

7-fe h- h U;KDMF»DMAXttN-^^;Pfcf D U KX»0K*fcT«tt3tciSjBEffi, 

m.7t&i7 )\>*r)Wk&mz. T^yfc&m (xi) jwb-&ti(xnb) m 
7cW7;u^;Wk (^^fc;Hb-&^^e>j,ti^5t7cW75 7^) otsct^ts 

#)J 20#> 1992^ 300) ^fcfE«fc©#8c7&«$Stf 5*1*. 
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(Hm) 



*MmZ7^>4k£V>) (la) <k&toQanz)X&Qm>)£Kj&i£1Z&Z.iite.& 
0, #589Hb£4fc (nk) Xte (Dm) 
7 <>;Wb£JSttSB 1 »&©7->;WfcEJSXte!B 3 HftCD^ ^y^K^t, t;I/^ 

OOn) (Hp) 

*«SfcWb^* (nn) £%m&mfc&®Qnv)Ztiy-?v>>f$it. *mm<t& 

m (Hp). £&£>;£&TfcS. ££fc* BlL 4 ibTH APy>, h'j7MD 
7W*^I, 7JI/ 3 fit , AD^'WtY^y^A, Aoy>-ffc3Eift, 7 

lffcft>\t. Comprehensive Organic Synthesis, 3, 481, 199l$BMG>J5&\Z.1£l/\ X— 
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N 

(XV) (ma) 6 (Eq) 

(i£*> RteCN^£*1".) 

Y(-C(=NR)NH-)£ig£T£#^BJHb^ (Hq) 

^Jftte, 7^ (XV) Rtf (Ula) SfflVV. Comprehensive Organic Functional 

Group Transformation, 6: 639, 1995X&J. Med. Chem, 41: 271, 1998 KfBtS 

B^©SM^T**^JgTS^LTY(-C(-NR)NH-)t^-r*fti'&«» (Ifr) 
fcL ^S8¥9-194451#^tfBm©^H^oTM-r^ d t^T^^c 

Y*$-C(-C-N0 2 )NH-T»**55Wb-&'» (lis) «U 75>fc-&*& (ma) (XV) 
£JE Pharmazie, 50: 12, 1995XttUS-5030738^«fcEIK©^»Ct«£-D TfiifiT 

R 21 R 22 

H >V N 




(XVI) V (Ht) 

BW7VVi?>T'&Z>*mWik&M (Et) te, J. Chem. Soc, Perkin Trans. 1, 
1712-1720 (1975), J. Chem. Soc, Perkin Trans.l, 1611-1617 (1994)& Tetrahedron Lett, 
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33, 5209-5212 (1992) fcffii^&fcffioTSBST?* 4. 

*56Kfl3^»*«jfi-r4fc:*ofi*Hb^«i (ma), (mb), (mc) £tf (xi) tt, 

R 21 R 22 (XHa) R 21 R 22 

p1 _ N _M H (ZMS p 1 -n-^P® (ma) 

h ^) n x«_(xnb) h v^') n A -^ mum) 

(xvna) ( f J| ;wb) (XVma) 

R 21 R 22 R 21 R 22 



(XVHb) (XVfflb) 
R 21 R 22 R 21 R 22 

(xvnc) (mc) 

JBIWt^tt (ma) , (mb) (mc) «, *ft-£ft*tj&-r * 7 5 >-fb-&^ (xvna) » 
(xvnb) xtt (xvnc) (xna) xtt (xnb) t. mimsm^cDTjv 

R 21 R 22 3 A-X-B-COL 1 R 21 R 22 3 R 21 R 22 

h 2N _Mt p _^YL^ A-x-B-coNH^f . a-x-b-oonhO" 

2 (7->;wb) (mm) 

(XIX) (XX) (XIa) 

Y*?7$Kai7?»*^% (xia) itmi^&tMm<D7i/MbKmz&r>mm 
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T* Z ttfTZ mm 1 RZS2 \Z7Ts?&mm?\ P 2 &tfP 3 te\ mm rprotective 
Groups in Organic Synthesis (fg2Ji£)j \Z&ftZftft7S.S&X\$tl)Vtf*F->')V&<D 

^^(choTgHjcDS^ (WAtf, 7*>;Wb, 7;i^;wt, W7\k, 

7$ H«©7j<^U^^A7;i/5^^A^^>(CJ;SM7cS^x;i/7^ 
teX;l/*-jU*te, XJV7 7-JH©t4V> (Aldrich, *H) ^m-^nnj^ 

ME#«ScK:J;0#&nfcSI&4j««tt, iSM#tK *©:»&swazKfiJ*bfc 

mm. mmAs am, &sfc, ata, n, D Yh^7^- 

^m^m^xm^mm^nx^^mz^xmnr^ z: t^x^^o^mmm, 

m&m&mL rnxmrniz^tmn^o^mo^mx^x^^o 
*5swicj:*«pa4o/t«)OH#:ari6«tLTtt» mi. nm. mmmm 
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ilS*£P&-^©«£\ lBO&^Mte, &SiifcD*S0.001^£>100mg/kg, 
L < teO. 1 ~ 1 0 mg/kg/^Sf S T & CM 1 HIT*-I> 2 HHC^^Tg# 
T3. WJtlS^lt lBO&^ftte, M^^c 0^0.0001^5) 10 mg/kg 
f)m%X\ 1 B lls]7iM»l£llC^^Tg#T^o iiM^J<i:bT^ 
m tc D $0,001 ^e> 10 mg/kg£l B 107!)M^i[[HlH^^T^1--5„g-^ft«^^ 
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$witi *m(omftm<Dmmi:&%>#m2 000-257451 nvmmm 

a . 

2-^DD-5-p< h+y7-U >&M&2.0 gRtf47%^fb7j<lt7.R«10 ml£PMlO 

: ^^>=l : 3)tT, 3-75 J A-2 U U 7^7-^(723 mg)£#fc„ 
1 b 

o-7i J ;i/500 mgCDv'^po^^^^ mi^^Tz □ ^t-7*3^>^•v;<3 : - 

J|/:/? >691 mg, -f5^y-;l/374mg§JjOA, ^?&T-f«#b£:o S^^^tK 

fc. mfe&z/Vfiyfrfty&Zn^htf^yj—iBM^Jl : ^\^+h>=l : 15) 
Tit8SfLT> 2-(t-Wy/f;i'yo+y)7izjl/75 >(1.01 g)£#fc. 

1 c ~ 1 g 

2 a 

##M2 bMc 

##0iJ2 a tiffin (ILT, #«2 b%.Zt2 c ©fc£M®B£L7to 
###| 2 d 
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2-7 □ n ^ >if >5 L ^-— K Monatshefte fur Chemie, 96: 182, 1965fBfiS©7j 
SCf^T, 2- (2-^OP7x-Jl/7^7jZjV) fiAfl$SiU, 
###14 

T, 2-(2-^an7x^;i/75/)$B«m*^Mfi#H B H ttSfr<J:bTt#^ 0 

Fmoc-7°n U >(&T> Fmoc-Pro-OH) 500 mg£> ^DD^^>3 ml^^(C^b^-^ 
- hD7-U>90mg, tf l)v>0.07mL v7 PO^7>3ml£iJ0;t3B#F^#Lfco 

>=1 :8)TllMbT, (S)-7;^l/>-9--r^^^2-[N-(2-- hn^x-;i/)7j/W^ 
^-f ;V]tTnU h(67mg)£#fco 
###J6~97A^3 5 

#3*09 10 

Fmoc-Pro-OH 500 mg, A>y;V75 >0.18 ml, Bop|3:^721 rngS.^'v-f V7°0 hf 
;VX^7 5 >0.52 ml£^7 P □ ;* 7 >5 mlfcjfl*., MTT2ll*IHl40^1Jt»Ufc. 
£TF> #fi5t^lCMIlt, 7MI/>-MW^ (S)-2-(N-^>S^# 
jWXt-f ;V)h°D U ^>^;V^->l/~ h(669 mg)£*#&. 
##M 11-24 

#*0U OtRIIRfcbT, ##001 l~2 4©fc£ft*|BfiLfc. 
##002 5 a 

Boc-Pro-OH50mg#DMF2.3mll£fl£J^ 7kl$T, 1,2,3,4-x h^kHO-f 7"3V 'J 
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>31mg^ DPPA0.08ml> MJ X^;V75 >0.10mI*iD*, £MT2&fiS\40ftM#l, 
7c„ £TF> 5 fcRfcfc&gUT, (S)-2-(U,3,4-t- h 7 1 F D-f 7* 

2 5b 

#%$J2 5 atmmzLT. ##M2 5 b©^t>^Mjgbfeo 
##M 2 6 

Fmoc-Pro-OH<2THF}gi&£-30T: (C&SP b , N-^ ^)V=E)l^ U >#£T:7 D P €Wt 

x;u)^;w^<;k]t:D u -7>-i-#;i/#>ig (9H-7^:ti/>-9-^;M5P;i/)x7.7- 

##0i)2 7~3 4&D?3 6 

#%M2 6<h|p|^lrLT, #5fM2 7~3 4&tf3 6 
###1 3 7a 

(S)-2-75 y" *3\>Hfni U ^>-l-*;i/#>^ t-T^l/Xy^WOO m g <E>7-fe h" 
H U;H0 mlSSt. 2-7Mo-hn^>t'>0.17 mlRtf^* V£A320 mg£ 

7^— (B^X^ : ^it>=l : 2)TJflSbT, (S)-2-{[(2-X hD7xXJI/)75 

y" ] ^ } tr n u v >-i-# >wt t-7>;vxx7-;i/(459 mg ) 

#5£0iJ 3 7b 

(S)-2-^;b5 k° □ U v >-l-£ >WL (J. Org. Chem., 56: 2624, 

nmm&s v u 7-t h^->7j<^b^^^^ h u ^a^jptu ist 

2 O^Kfil^bfCo E^^jll. fSMLT. (S)-2-|[(2-y7;7i-JV)7$/] 

3 8 

(S)-2-t Kn+y/fJUfn U y>-l-*J^>l t-^I/XXfJk h U 7ii 

;i/*7s 7 -r >s^THF0r t ^t)^-3o < c fc^a u 7 i/s>#;i># >m v 7o tr 
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mmmwvtz* £SfMW, ffiffilbT, (S)-2-[(2-^7y7x/*->);wi/|t° 

3 9 

Fmoc-Pro-OH£tf2,3-v fc K 0-1H--T > h*-;U£l,2-v£ □ DX^ >KJg#U 

wsc • Hci&tfHOBt^iinA, ^T2on#M^bfc. M^ll, mmLx, 
(S)-2-(2,3-vt K D-1H--T > F— ;i/-i-*;i/#-;i/)tfD u > ? >-i-^;i/7K>m (9H-7 
;i/;*i/>-<M';i^5p;]/) iXTj^^^wtbiffc. 

4 0 

##M4 1 

3-(4-7Mn7x7^y)^>^n5 Kl27 mg<27 D 0:fc;W>6 ml^l;: 
exo-(8-7lf t*v^ D[3.2.1]^^^ >-3--T;P)^;W\*5 >W. t-7*5 L ;i/X^x;H02 mg« 

%mm.m.* u ^A7jc«^jo^TWx^;vTaaiL75:o«ji^'&t)-&TtafpA 

£DVh^7^- mm^)V:^\^>=3 : l) T»«UT»'exo-8-71f-8-{[3-(4- 
7 )V* D7xy^V)7x ~ JV] ;* 3^} h* ~> 7 O [3.2.1]:* £ ^ >_ 3 .^ 5 > 

^t-7*^;i/X7.xJl/(l73mg)£|§fc. 
###1 4 2 

4 3 

exo-(8-7if t*v^ P[3.2.i]^-^^ >-3--r t-^^vx^x^oo 

mg©7-feh- hU^5ml^{C3,4-> J 70n^>v;i/^n^< K260mg^ eHM*) U 
•7A368mg, 3-7{b* U T 7A220mgSrftl^TS?gT-M#bfCo S^lClSfDK 
U 7i>7Ki&?&£in;tT7 □ P*;WAl?tttiibfco «l££*}i§:Tt&fn:g^7.k 
MtKW^^v^AT^^ «UT, e X o-{8-7if-8-[(3,4->?7 d 

D7i - fy^D [3.2. i]^- 7 ^ >-3--r ;i/ } * ;w\* $ >^ t-7?;i/X7 x 
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##0iJ 4 4 

exo-8-^>^;P-8-71f k*^ □ [3.2.1]^ * >-3-< ;V7 5 >(2 s 5-vp< h^/rh 
7tF077>. 7"fe.h>^A;i/^>^R^>> ? ;i/7^>^^V\ Eur. J. Med. 
Chem.-Chim. Ther., 19: 105, 1984fB^©^fe{I^V^i£)©THF^^(ce/-t-7>^> ? 
%)V#ir- h&mZ. S»fcT3BM«»Ufc. SeiiftKi, »«LT, (exo-8- 

^>v;i/-8-7ifH->^n[3.2.i]^-^^>-3-'i' ;P)*;wx$>|ft t-^juxfj^ 

.###J4 5 

(exo-8-^>S^;M-71f k'y^ D[3.2.1]*£^>-3-'f >^ t-7*^;l/X 

8Wia5c«:fTofc. EJSittm HSLT, (exo-8-7l7 ? t*>'^D[3.2.1]^i7^ 
>-3--<;i/)^;Wt5 t-7*^X*^)/-:&j&:&£&&&@#:<h Itffc. 
4 6 

(exo-8-71f k*->^D[3.2.l]^-^^>-3--1';i/)*;W1$ t-^IXfjh-tt 

lexo-8-[(6-7;i/^-P^-7^ l^>-2--1';^5 1 ;l']-8-71f IfS^ D[3.2.1]^^^> 
##0! 4 7 

(S)-2-[N-(2-X h D 7 i-J^A ;W^-f ;P] tfD'Jv 5 > A >$! TJl/* 1/ >-9- 
-f ;M 3^X7.7^ 67 mgCODMF 0.75 ml^K tf^ U v^O.03 ml£ JDA, £ffiT 

£S£*«E16:J- h U ^AT'^if, ML fee M$7$>l^?hl/»;Wj)7 
A^n7h^7 77-(S|i^ : ^it>=i : 3)T*SMLT, (S)-N-(2-x h n 
7 x ~)V) HD'Jy >-2-# S H (22 mg)£#fc. 
###1 4 8-63 

&mu7 tmmzvx, ###j4 8-6 3©ft^«i6«ibfc.' 
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6 4 

(S)-2-[(2-->7 / y x - )V)t> )V) t° □ u v >-i-# >m (9n-y)i-t v 

mmwLtzo Kfom&'&mw, jwslt, (s)-2'->7/ tfou^>-2-*;^^^ 

##0H 6 5 ~ 7 3 

##016 4tmmiZLT, ##M6 5~7 3Wjb-&t)^M5ibfeo 
###17 4 a~7 4 k 

##0y5&tf 4 7 tleHi^LT, ###17 4 a~ 7 4 k <7Mb-&#l£MjgLfco 
###17 5 

(s)-2-o,2,3,4-er h y t f v+;u >-2-r;i/#;i^x;i/> tra u v>#ji^> 

& t-7*^X7.T-;U70mg©>?^nn^^>2.1 mlSfftt, 7ki^T. hU7MD 

# ^ p-7 -(^x^;p)Tift^UT, (s)-tn u vy-i-^rv 1,2,3,4- 

fh7tHo-fV+7'J >-2--T )V >T V >(34 mg)£»&. 
###] 7 6 ~ 8 5 

St.mmz.hT. ##m6~8 5©fcfc«|£»i£Lfc. 
###! 8 6a 

{exo-8-[(6-7;i/^D^-^^ U>-2--f ;>)^^;i/]-8-71f D [3.2.1] ^"^^ >-3- 

ITWIUT, exo-8-[(6-7J^O±7^ U>-2--f )V)^)V\-Z-T^\f.i^^ P[3.2.1] 
^*>-3-^;i<7S ^im^MH^LTttfco 
###J 8 6b 

###J8 6 zhmmzhT. ##M8 6 b©{b£%£MigL7cio 
###J 8 7 

exo-8-[(6- 7^^-P^7^l/ >-2--f )V) * 3^I/]-8- 7 if k* 5/ ^ D [3.2.1] 0 9 >-3- 
-f;i/75>X*gm^ lH-^>\/[d][l,3]^^v>-2,4-> ? ^>, HJX3MI/75> 
£^TOF©^£M^T 1 9TO*t#bf Co £J&£|»1U Sil^;i/tn-A 
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-f ?)V]-S-71f [3.2.1]* # ? >-3W ;P ) ^ >if 5 H £ L 

T#7c„ 

8 8 

exo-8-[(6- 7 □ -f 7 ^ U >-2--f ;V-)* ^^]-8-7lf k* -> £ P [3.2.1]:* 7 ^ >-3- 

MrllbT, N-v7y-N*-{exo-8-[C6-7;i/^-0^-7^1/>-2--r;i/)^^ 
Jl/]-8-7 if h: 2/ 7 n [3.2.1] * 7 7 >-3--T )V } -O- 7 x - v 7 1/ 7 £ @& t L- 

###1 8 9a 

zkiStft; U >7 A 7 ;U 5 — 7 A23 mg^THFfcfflHS L , (S)-N-[2-(2-7° D tfJU) 7iZ 

;i/]trDU^>^2-*;v^^5 Ki40mg£ijn*fc^ 8o"CTin#Mj*#Lfc. 

T h^7 7-f-(»ltX5 1 ;U)T?ttfiUT, (S)-2-{[2-(2-7'Pt°;V)7x-;U]75 /j 

;* tr a U 3? >a 12 m g )5#fc. 

#^M8 9 b~8 9 g 
###18 9 a.tmm\ZhX, ###iJ8 9b~8 9 g <Dfc^l£S£3£L-fc 0 

9 0a 

7)l3>mwn.T. ((2S)fcf D U ^>-2-<;i/)-N-[2-(t-7* b*-> y/^yn+y) 
7injl/]AJ^^5 K171 mg^THF8ml^^7K^b'J^A7>$xr>A40 

ragman*, 5i^»Mo?tbfco i^iiu^;-;K tSftSMfc^- h u 

SSS v U * WW* 7A^D7h^77^- (y^na^^> : i^y -Jl/=5 : l) 
T-mm.LT, 2- { [((2S) £ P U v >-2--f T)V\ 7$/)7i7 -;W47 mg)&*§&. 
9 0b 

(S)- tr a U v >-2-< Jl/-N-(2-7 an7i -;W)^r JV#^i3"S K 500 mg, h U X5=- JV 

75 >0.6 mlW(Boc) 2 0 729 mg£:77 □ P* 7 >6 mltCTJQTL ^T7B#F^»L 
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it>=l :2)TH§5!LT> (S)-2-(2-^D0 7x~;i/^;WN^-f;i/)hfPU Vy-l-tDV 

$>m. t-^^xxx;i/(7oi mg)*#fc. 

###| 9 0c 

(S)-2-(2-^ D D 7 x^J W JPA'^-f JV) f D >J ~?>-l-t)M>m t-^JUXf 
;W00 rag©THF 8 ndftfttlC, TK^b^" h U 7 A104 mg^:JPA^t?lB#^ 

«#U HfC3-H^^>0.2ml*JOA2NpMSt#Ufc. EJ&«cfc7k*in*.T£ DO 

D □ * ^ >15 ml&tf h U 7;y*Dftltl J nd£J[lATll$Wi*#L&. EfciRfc* 

/— ;i/ : i7nn*;i/A = l : lO)T»aiUT, (S)-N-(2-^P7x~;i,)-N-*3 1 7l/t: 
P'J 5?>-2-*;P#*U-5 F(399mg)£#7c. 
##0iJ 9 0 d 

l-[2-(2- th'D + y7i n;V)7-fe5 L ;l/]-4-^ > i>)\> VUV >556 mg© J — 
;H8 mlit(lii0.5 nO&lKl0%/\°^ v7A7J-#>50 mg^JPA, B^T 

-*«#Lfc.s^*»iau.tt«s*ttL,»«K:^ife*u^A7K^*inA, 

;U-C|g H e H^LT> l-[2-(2-t H 0^y7i^)7t5 1 JV]tX7y>(261 mg)$f fc. 
##M 9 1a 

TUBR ©2-7 ^ □ -6-* g 1 ;^ 7^l/>§I^tbTI^ EP-0351194-^$giB«fc 
© {I o T , 2- 7 □ =E * ^)V-6- 7 ; V * P ^ 7 ^ V > ft fit £ L fc« 
9 1b 

(f^u -7>-4-<;1/)77;wn*5 >m t-7^;i/x7x;u-m^©7-tr hx h u )V 
mmzi-y' o=e^ ?jv-6- 7)v*n±7?u ymsmmti u •> a sin*. , m tx2o 

5 z. t \z «t D , { i-[(6- 7 p -f 7 ^ 1/ >-2-f ;i/)7< tf ^ u v >-4--f ;i/ j * ;w 

AS >m t-7*^;PX^T-;W**feHfr t l^Tftfc. FAB-MS:359 (M+H) + d 
9 1 c 
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{i-[(6-7 Mu-fy ZVy-i-'i ;W)^^]t!^U v>-4-f;U)^;i/A= >^ t-7* 
D , i-[(6-7 ;m- □ ^-7 ^ v >-2--f ;i/>j* b° ^ u ^ >-4-< ^7 $ >x&ism£ 

M6H#:£UT*#fc. FAB-MS:259 (M+H) + e 
9 2a 

( ±H £ □ U v >-3-< ; >^ t- 7*5^X7 TMraittffiH, ## 

-3--f ;l/}#JW\*£ t-7*WX7^;i/^$^3iUfe 0 FAB-MS:345 (M+H) + 0 
##M 9 2b 

(± )- { i-[(6-7 o^"7^ u >-2--r * tr d »j >-3--r j * ji. a- $ >m 
t--f^-AJLx^)v^mmtLxm^\ mmm9 i c ^hhclt^ (+h-[(6-7;u^ 
Dt7^i/>-H^)^f;v]Ho)j v>-3--r >-^m^^M?ibfeo 

FAB-MS:245 (M+H) + . 
9 3a 

l-[(6- 7)VJr ni-7?u 7-2--T U 7 >-4-# >iX5 : ;H7, 
^lil/fc. FAB-MS:316(M+H) + . 
##M 9 3b 

)V(Djl? ;-)V®m\z\ M*mti- h U 7A7jc^£2inA> ^{iT4B#«^b 

tzo KJfcs&WimWl^ l-[(6-7Jl/^-a^7^1/>-2--f;l')^5 1 ^]t°^<J7>-4-^;i/ 
#>B6 £M£HI#: t LT#fc„ FAB-MS:288 (M+H) + „ 
##0iJ 9 4a 

ArzneimittelForschung/Drug Research, 30: 1051, 1980fEfcGD;£&{e:feT> l-^>7 
9 4b 

i-^ > -7;U2-7 ;i/ 7 7 x;i/-iH--f 5 ^*7-;i/-5-^ >^ fjuxrJi/© ;* 
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^)V7,)Vy 7 -;V-lH--f 5 5>'V~-)l-5-t))V# FAB-MS:249 (M+H) + . 

9 5 

;K6-7;V^ D 7 * U > t SfflT 4 B#KIK JS bT, l-[(6-7;U^ nj-7$u >-2--f 
)V)*?)V\ U ^>-4-^-;PSiJjfi tfc. FAB-MS:260 (M+H) + o 
###J 9 6a 

£*-fe@#:£LT#fco FAB-MS: 162 (M+H)Y 
###J 9 6b 

cdi&io*., io#M«#bfc. R**a«iab, 2-(2-^v-f 5^i/u^>-w;u) 

^>V*^hU;l/&life@#<tUT#feo FAB-MS:188(M+H) + c 
###J 9 6c 

4 M^7jc^-v^^>^s^^y-;uo^w$4t:^^u^ 2-(2- 
^v-f $^;u v>-i--r;i/)^>y- h«j;i/^ip^«> i6^M«»bfc. 

>-l-<JP)SltS!£^^HXTi^ife@#;il,Tifc. FAB-MS:221 (M+H) + „ 
9 6 d 

9 3bi« LT2-(2-^V-f 5 ^/U z? >-l-f 
tlT#fc. FAB-MS:205 (M-H)% 
###J 9 7 

WO94/2O473^&$g0###|2-CCfB®<97j£«o T> 2-("f 5 M-JV-l-'f )V) 
SAS8*!l!ILfc. FAB-MS:189 (M+H)\ 
9 8 

Monatsheftefur Chemie, 96: 182, 1965BBflfc©#8tfc(«£oT» 2-7xXJl/^Jl/7 7- 
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h fc. FAB-MS:230 (M + )o 

###19 9 a 

^^)^^^mm^)VjL7s^)v^mn^mmthTmz. B fab-ms:235 

(M+H) + 0 
##M 9 9b 

b tmUlZ LT, 2-~>£ P^^^S^AM&ffifiUfc. FAB-MS:219(M-H)-„ 

ioo 

J. Med. Chem, 14: 1054, 197lfBfc<D7j?£K:fe T, N-(tT^ U S*>-4--f ;1/)^>XT 
^ K— 4tta*iffljftLfc. FAB-MS:205 (M+H) + e 
##09 10 1 

FAB-MS:205 (M+H) + . 
10 2 

i-[(6-7 □ * 7 * >-2--r ;io ^ ?)v\ tf ^ u s? >-4--r 5 > - jh^^^dc 
4-(t-7 h^$/#;^-;HH^u v>-4-#;i^>S££&<b^i/>ic^u e:n 
^wsc-hck HOBt^^hux5 i ;i/75>^ip^, ^mzTi6mmmwLtc a k 

7th^h'JM^Hg H B abX, 4-({i-[(6-7>^-n^-7^i x >. 2 . 

< M * ? )i] ¥ ^ u p >-4--r )v ] * ;i/ a^e -r )V) tf ^ u v y-\-% >m t-7 

XZf-JVZm&W&tLTmCo FAB-MS:470 (M+H)\ 
10 3 

1-^ > v;w2-^ 3-)V7s)v 7 7 x;i/-ih-< $ yy-)i-5-ti y^mmtLxm 
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* ^)V] t: ^ >j v >-4--r ;i/j-2-^ 7 7 - ;b-m--r 5 yv-jv-s-tuit^-y- 

5F£§?3aUfc, FAB-MS:489 (M+H) + . 
##M 10 4a 

H(6- 7)i>*uj-7?v >-2--r * 5^;u] u v >-4--r ;w 7 5 > - ^k^r # 

t, (s)-2-({i-[(6-7;^d^-7^ i/>-2--r;i/)^^]tf^u ^>-4--r^)*;w\^-r 
;i4tro u ^>-i-*;i^>^ t-7*^;i/xx^;u£®}jiLfco fab-ms:456 (m+h) + . 

###J 10 4b 

(S)-2-({ i-[(6-yji* uj-y?u >-2--r tr^ u v >-4--r ;p } # ;w\^< 

;P)fc°D>j^>-i-*;^>M t-^JUXf^^iitLTi^, ###J9 lei 

(WI^fCbT, (S)-N-{l-[(6-7 )]/*Uj-7 ? U>-2-^ )l)^^)V]\i^V^>-4-^ JU) 
t°nU z/>-2-X)V#*-y-$ F-m.WH&Zmj&Vtc. FAB-MS : 356 (M+H) + . 
###|1 0 5 

exo-3-75y-8-^>v ! ;i/-8-T1ft*^^D[3.2.1]^-^^>^, ###J 1 0 2 tmM 
(DXfe l£ £ D 2-7 3L-)l£&mm. £.m& 2 i*\ N-(exo-8-^ > i?)l-S-71f t: y^D 
[3.2.1]^^^>-3--r;U)t:7xx;i/-2-*^^^r-y-5 Hibfco ZLft$:J-$> J-MZ 

mn.~f. SM7X*Jt5c^fTV^ N-(exo-8-7 if tf>-^D [3.2.1]:t7 ^>-HJI/)h'7x 
x;K2-#;l^W5 K-^^^^I^tX^UTWc. FAB-MS:307 (M+H) + „ 

exo-8-[(6- 7^^- □ ^ 7 ^ 1/ >-2--f )V)^^)V]-^-7^\liy^ D [3.2.1]^7 ^ >-3- 
-f ^7 5 >27 mg©^7 n □ * ^7 7; o n «4-X h D 7 xX jl/23 mg, 

?mi- b U 7 A 16 mg£J0;L> 40#MJf£N^ (S)-N-(2-X h n 7xXJ!/)t:D U 
-2-*;i/#^1f$ H22mg> h U X^75 >0.03ml^jDX.T> ^T-fM#l>fco 
Jx^^lC7K^J0ATI'P^X^;VTai±ibfc. h U 7AT» 

X^;i/ : v\^-tf-> = i : 6)Tfi§(bT, (S)-Nl-{exo-8-[(6-7;l'^-D^-7^ U >-2--f 
;U)^^]-8-7lf tf->7 P[3.2.1]^7^>-3-1';i/)-N2-(2-X h n 7 xXjl/)t? P U 5? 
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>-l,2-5?*;V#^5 F(49mg)£#7c 0 
H^J2~3 4S^3 6~5 8 

3*16011 £H*fcLT, »J2~3 4S(/3 6- 5 8 ©fcfc*bfcttjfiL&. 
HJSfll 5 9 

(S)-N2-[2-(t-7* S> * 3^ yD^y)7i - ;i/]-Nl - {exo-8-[(6- 7^nt7^1/ 

>-2--f ;i/)^^;i/]-8-7if tr->^ D[3.2.i]^- : j7^>-3--r;i'}.h'o u ^>-i,2-^tuv^ 

*rD-5. K22 mg©5^ PP^>^K:r h^^l^^-^^Jl^-f F 

(i.OMTHF^o.07mi)£2ra;*L 2H?Wflt#Lfc. £j&$g&fc#£in*TiHfcx3\JW- 

D-7 hl/777,A7i.70-7h^77^-(SflfJV)TiiLT, (S)-N1- 
|exo-8-[(6-7;i/^-n±7^ l/>-2--r;i/)^?;i/]-8-7irt*v^ □ [3.2.1]^^ >-3-^ 
;V}-N2-(2-t F n*->7x^)lf D y 5?>.l,t5?*^^5 F(19mg)*f&fc. 
0~6 2 

mmm 6 3 

exo-8-[(6-7;i/^-P^" 7^ U>-2--f)V)^)V]-S-T^ If P [3.2.1]^"^ ^ >-3- 
>m 7x-JI/X7xJk592 mgi7-fe hZh'J ^20 mlOjg^ttfc, (S)-2'- 
->7/tfPU> ? >-2-^;i/^-y--U F315rag, l,8-^71f k* z/>7 P [5.4.0] £>x 
£-7-X>223 mgS^7-fe h- N ml©S^«SjS:3BJA, ML*Tl7l$MUt#L&. 
Eft«§«mTT»ttbfc&, JSitfcRRx^HOOjnlfcllD*, 7jc, t&*n£JfckT 

v >J # 5 A£ PT h ^5 7 - y - JV/7 > =E~ 7?mniP DDt^V 
A =1/99) TffiS^ 7*?)VUl52mgt*$ MJEETtMSLT, 
(S)-N2-(2-v 777i — Jl/)-Nl- ( exo-8-[(6-7 □ > 7 # 1/ >-2--f ^;i/]-8-7 
if t* v 2 P [3.2.1]*?* >-3--f ;i/}tfP'J^ >-l,2-^* H - 7 VJM&tt 

»J3 5^6 4~7 0 

^JSf!)6 3i^^LT, »0iJ3 5RI/6 4-7 0 ®fc&tt£|8Sl,fc. 
lW<J 7 1 
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2- 1 [(S)-l-( {exo-8-[(6- 7)VtUj-7$U >-2--T )V) * J-)V]-%-7 If I: ~> 7 D [3.2.1] 

;f 77 >-3-^;w#;w\^ u y>-2-^j^-ji/]75; x3\jp 

f&0.7 iril£}M^ SfiT3«?M**P«, JEfcl M*KMW- h 'J 7 A7k»0.7 ml^JtJ 

£/&©*#J7V^:r>HP-20(Hgfl^) (7.R/* 7 7-^=100/0-50/50) T 
ftSLT, (S)-2-|[l-({exo-8-[(6-7JV^n^-7 ^ V 7-2-1 ;l/)^^]-8-7+f t* a 

[3.2.1]^-^ 7 >-3--r ;n * ;wtt-r jv)tfp u y^^^^^ys y )$ni 

± N U u A&195 n«*fcfi#MlttlH#£ bT#fc. 

7 2 

2-7 $ S -K-[txo-8-[(6-7 )V*U±7 2 U>-2-^ )l>)*^Jl]-S-7??¥y>7 □ [3.2.1] 
^r^^>-3-^)l]^>1f5. K300mg, 2-^0 0^>X7^7t Kl05mg> St2l 

*75l± h I) 7 A315 mg^jDA, *»T!3B WMJI#bfc. RJ&tttettftJflteK*:*- 
hU^A*»«t30ml*JD^ 61^X^50 mlT'JfifcijU MJf£ »Ai&7KT& 

7 A7 O h 75 7 - (7 y^-7i£/* 7 J -)V/7 U D*;l/A=0.2/2 
/98) TttSLfcft, Mx^;Vtn--\^-t)->C7j^^^^e»^ H H B LT, 2-[(2- 
£ DD^>^)75 y]-N-{exo-8-[(6-7;U^-n±7^ U>-2-< ^)^^;P]-8-7lf 
Hv7D[3.2.1]*77>-3--f;H^>lf£ Kl87mg£&&#M*||£bT»fc. 
7 3 

(R)-N-{exo-8-[(6-7;P^P^-7^ l/>-2--T )l)^)V]-S-71f t* ->7 D[3.2.1]^7 
? >-3--( )1>}\?U U ;M?3rtfS K250 mgtDMF 8 mlCD®^tl{C2-X NO 

7xXJVSIf^131 mg, WSC • HC1 138 mgRI/HOBt 97 mg^jDX., MTllUfrWJt 
ftLfco Kfomzm%nfcMrt.m± h U 7A7j<*g|&40 ml£iD*» HFKX^JHOO ml 

^s^->u^y;v*^A7P-7hy^7^- (**y-jv/7DD3fc 

;PA=0/lOO~3/97) Tffi»bT#6tlfcH«:*^^y-;H0mlfcJ6#t, 7^ 
;PK57mgftlnAfc«, J^SrgS-r&CilC^tK (R)-N-{exo-8-[(6-7;i/^0±7 
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;V)7-k^]t:DUv>-2-^;i/^1t$ K -7T«ig277 mg^iSfe^llttliH* 

nmwi 5 

(R)-N-{exo-8-[(6-7;V^D^-7^ l/>-2--f )V)*7)V]-*-71f\£i'# □ [3.2.1]^"^ 
^>-3--f;P) trn U v>-2-*;i/#^5 K250mgi7"fe h-h "j^SmlCDjg^K: 
2Chn7i=HV'>7t- M24mg£jDA, £»T24l*MJ*#Ufc. 

*^A=l/99~2/98) -eUttUfc. #5nfcStfe#lite@#£**7-;Ul0ml 

fciS#U 7^;i^70mg£inAfcm, li&g£U ^ffi^Mxef^^j?, 

fc$1*-"C\ (R)-N2-(exo-8-[(6-7;k^-P±7^1/>-2--f ;i/)^^]-8-71f tf^7 □ 

[3.2.i]^-^ ^>-3-^;i^}-ni-(2-- h a7x-;i/)tf □ u ^>-i,2-^;i/^^u-$ h- 

7^;Hftit[164ing*»ftlSlitLT#fc. 
«M7 6 

l-[(6-7;l/^-D±7^ l/>-2--f J^^^Jf^'J ^>-4--f ;U75 >-^^200 
mgR^2-7xX;^mS^120mgM'fb^5 1 l/>3ml^^L^ umiWSC • HC1 
140 mg, HOBt 98 mgRtf h U JL^)V7S. >0.25 ml£iJD*-, MfcT 161^1381*^1/ 
fc. SlSiKfc:fiaft^l67fc*^-hUl7A**«3mlS:iP^. W«/1*#«U 7P 

110 mg^lllXfJHO ml&tf* * 7 -;H0 mlfc JSflP U 4 M|ft*| -BKl? 
If & A IT, N-{ l-[(6-7 □ -f 7 * U 7-2--T )V)* ?)V) t?^ U 7 >-4--f ;W} k* 

7 7-98 
HJSM 9 9 
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Organic Reactions, XH, 356 (1962)fBScC7)7j&fcfi£V\ \s<>i?)V-N-{l-[(6-7 )V3r 
V-;i/-5-*;l-^^Fit5 F400 mg(D*$> J— M ml — THF8 ml^^JCiiPJ© ^ 

7^- (^^y-;k/^PD^A=2/98~4/96) TMSbfcm, ^V7°Dtf;i, 

i/>-2--f ^)^^]h°^u ^>-4--r;i/j-iH--f $^y-;u-5-*;^^i7-5 

H30 mg^fiiSgH <h bTfifeo 
HHM 1 0 0 

N-(exo-8-71f \L-s>? U[3;2.\pr2$ 7-3--T ;U)t: 7xr;i/-2-^M*f 5 H— 4g 
M370 mgOT-fe h- h'j;H0 mmmZ2-7'U^:*?-)\,-6-7 )V-%U-)-7 $> V> 
258mgM^m#U7A450mg£7JD;^ St&tT 1 Bl#bfc. 

tk^-^- h U9A7K«^iD7.^ mm^jv-vmiavrzc mmmzfam-kmyicz* 

jmZ*? ;-)Vfr<E>mil£$hLT, N-\exo-S-[(6-7)l*Uj-7d?U> 
-2-^ ;U) ^ ^Jl}-8-71f)d : sOU [3.2. lpt £ $ >-3--f ;U }h*7i -;i/-2-* =IF17- 5 
H—>a7 $£±&267 mg£ ^MbI t U Tf#fc . 
HftEftl 10 1 

N-v7 7 -N*-{exo-8-[(6- 7)V*ni-7?U >-2--f J]/) ;* ^^]-8- 7 if k* -7 7 p 
[3.2. 1] * 7 ^ >-3--f ;V } -O- 7 x ~ J W 7 7 1/ 7 86 mg> (S)-2'- v 7 7 bf D U 5? >-2- 
tl)Vtftt=LV K43mgSrtoMF0.5mlOjg^«I&100 , CT2l^rr38S*! i Lfc. 

#^nfcSS^yW^7A^DYhi7*77^ - U7/*-;v 

/7DD7^;i/A=l/99~4/96) TffiSUbT, (S)-l-(N-^7y-N'-{exo-8-[(6-7;V^ 
D 1 7 2 \y 7-2--Y )V)* 5 1 ;i/]-8-7 t'y^D [3.2. 1] * 7 7 7-3--T ;W} # 5 5 H 
-fjV)-N-(2-y77 7i-;|/)h 0 OiJ 7>-2-*;U/K^5 K47mg££fi#lH4@# 
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»0iJ 1 0 2 

2-7i- ;V££1?lt400 mg© h;UX>10 mlig^CDPPA 0.45 mlWh U X^jU 
75>0.28ml£^TiitTU 100 < C-ei5^«#Lfe„ £&?t£50T:»£PLfc 

l-[(6-7;i/^D^-7^ Vy-2-^)V)^)V]\i^) v>-4-^-;i/350 mg£7JP*., 
110 < C{cT2l^r B m#Ufeo £«£^£T#£PU ^PK^7j<S±hU^A7j<^ 

\-[{6-7)\>*Ui-7? Vy-2--i )V)^)V})d^) y>-4-fJPX7f;P -^^440 
^Jfi^J 10 3 

(S)-l-({ exo-8-[(6- 7)l*Uj-7?V >-2--f ^) ^ 3^-8-71? tf >- 7; D [3 . 2 . i] ^- 7/ 
^ >-3--f ^Jfc/WVE-f Jl^K O U ^>-2-*;W^>m mg(Dv 
i7un*5>y\.5rammz, HJ 7;^arao.7mi^3iK^TJpA, ^T?5»#p B m 
#L7c^ »£g£Lfc. BS£v77OD*^>5.0niK BopfSI£97.3 mg, 1-7 
^*T>^ >7^ >^m^48.8 mg&tfiM V7*D H^X^JS >0.20 ml^iP^T 

hUy 77 zftyJ*? OTh^7 -(Mx^ : ^vH*->=2 : 1)7?*IMUT^ 
(S)-N2-(7 £*T >^ >-l--f ;i/)-Nl-{exo-8-[(6-7 Uj-7#l> >-2--f JU)* ^]-8- 
7 -iff v- 77 □[3.2.1]t^^>-3-^il')HDU V>-l,2-v^;i//^^5 h*(102 mg)£ 

»#J1 0 4&££l 0 5 
H»J1 0 3|g®©7j^«h|W)1itbT,«^Jl 0 4£tf 1 0 5 <Z)fc<&#i£M3£ 

HJffi#!!l 0 6-10 9 

i o 3 Rifmrnm 5 9 fB®©;£&£iwtttiik: ux, mmm 106-1090 
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nmm 1 1 o 

3-t Ho^v|S7K7^^M0.91g^THF10mlCD^tltC, fc&TTt^'J v>>1.2 

fc. ft 5 ttfcRtt v U iJtfM 7A^D?b^7^ -(KM/^ * / -)W9 
DD*;PA=0.2/2/98~0.4/4/96)Tffl8lLT* 3-t H P* v-2-(tf< U v*>-l- 

»768 mg**Wfeift«*ibTlifc. #e>tlfc^feO mg, exo-8-[(6-7;i/:*D 
^7* l/>-2--f;U)^5 1 ^]-8-7+l s b^>^ D [3.2.1]:* 7 ^ >-3--f ^75>=a»a 
300mg^^DMF3ml©^#(Hs HOBtl25mg, WSC • HC1209mg&tfh UXfJl/ 
75>0.35ml«:JD*.v £fflTl7i$MJI#bfc. RjSfcfcfiftKR**:*- h U 7Azk 
^30ml&JP^, ^16X^30 mlT 3 HWiffibfc. W*KJB£*. tt»A*iCT?0 

A^D7h^77^-(/^; -;P/7 D □3H;VA-3/97)T?HjR LT, 
N-(exo-8-[(6-7;U^D^-7^ 1/ >-2--fJl/)* 3\JlO-8-71f tv-7 P [3.2.1]:* 7 7 >-3- 

1 a~ 9 0 Oft^ft©«ffiX^aft^Wx--^M^fc:|lli«l 1-11 

o0fb^©Ms»s^«ix-^^iH«i~5fc^ti-? r n^-r. & 
6~i s\z*%W(DWMk&womm&7jk?o :n&it MtBMit^^Mc 

^*m»fl*5t)©tt**©*lft**-r. 3,4-Cl 2 «3,4-v^DP^^T. 
Ph : 7xlJK Me : *3\>k Et : X^;k iPr : 2-7 P t°;k Bn : ^>-7\>k Ac : 
7-fe3S>k Ms : *#>Z)Vft—)L cHex : :>7 P'V^S'Jk TBS : t-T^JkV*^ 
;k>U;k Boc : t-7 h^v^k^XJk REx : ##0!l#-5§. Ex : HMW^ Cmp : 
Str : flKfiSt, Pos : *££&B* Sal : ffi (ftflBffi : 7 UHfc ; HC1 : £ 
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; Ma : T W >W3L ', Fu : 7?MS ; Ox : i^^Wm. ; |fc*«R&££<B 
J**£3SU 01*. tf, fflatt^Mt****"*"*.), Dat : &Sft#«Jft# (FP : 
FAB-MS(M+H)\ FN : FAB-MS(M-H)\ EA : tg*##tM(%) (Cal : tfJMt ; Fnd : 
NMR1 :ft»5t*»^^^ (DMSO-dfoTMSF^gBSlip) ©ft»ftt!- 
^Otftt v NMR2:*«fi*i»X^^h;i/ (CDCl 3> TMSI*lg|$SI2fS) ©f^ft&fcf- 
2® 5m, MP: MA CC)) 0 
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Hi 



REx 


Str 


Dat 


la 


HO tC 


MS(m/z) : 143(NT) ; IR(neat) : 1622, 1586, 1493, 1180, 
838cm-' ; NMR2(300 MHz): 4.02(2H,brs), 4.60(lH,s), 
6.14(lH,d,J=e.7),6.26(lH,s),7.07(lH,s) 


lb 


OTBS 

Cr NH2 


MS(m/z) : 223(M + ) ; IR(neat) : 3472, 3378. 2955, 2930, 1613, 
1505, 1277, 1227, 925, 833, 783, 743 cm" 1 ; NMR2(300 
MHz):0.24(6H,s),l .02(9H,s),3.50(2H,br s),6.59-6.83(4H,m) 


lc 


Me 

^NH 2 
^OTBS 


MS(m/z) : 237(M T ) ; IR(KBr) : 3475, 3387, 2956, 2932, 
2859, 1615, 1484, 1283, 1171, 961, 838, 782cm- 1 ; NMR2 
(300 MHz): 0.24(6H,s), 1.02(9H,s), 2.17(3H,s), 3.67(2H, 


Id 


^NH 2 
TBSO'^Me 


MS(m/z) : 237(M T ) ; IR(KBr) : 2955, 2930, 2858, 1502, 
1236, 1164, 1006, 970, 875, 862, 839, 780cm" 1 ; NMR2(300 
MHz): 0.15(6H,s), 0.97(9H,s), 2.12(3H,s), 3.33(2H,s), 6.54 
HHO 6 55(2Vt A J=10 5) 


le 


or* 

TBSO^^CI 


MS(m/z) : 257(M T ) ; IR(neat) : 3463, 3376, 2956, 2929, 
1497, 1263, 944, 839, 781cm" 1 ; NMR2(300MHz): 0.17(6H, 
s), 0.97(9H,s), 3.74(2H,brs), 6.58-6.67(2H,m), 6.79(lH,d, 
J=2.5) 


If 


TBSO^^N0 2 


MS(m/z) : 268(M T ) ; JR(KBr) : 3484, 3355, 2951, 2929, 
2856, 1564, 1230, 969, 872, 838cm" 1 ; NMR2(300 MHz): 
0. 1 9(6H,s), 0.98(9H,s), 5.78(2H,brs), 6.71 (lH,d,J=9.0), 
o.yu-o.yo(iJi,m), /.4y-/.D4(iH,m) 


lg 


VMe 
TBSO 


MS(m/z):237(M T ); IR(neat) : 2954, 2857, 1701, 1469, 1418, 
1254cm" 1 ; NMR2(300 MHz): 0.20(6H,s), 1.01(9H,s), 2.04 
(3H,s), 3.58(2H,brs), 6.28(lH,d,J=7.8), 6.33(lH,d,J=7.8), 

k fi£ fiXX AA T— 1 2 7 8^ 
O.OO (Iil,aQ,J — /.o,/.oJ 


2a 


O"^C0 2 H 


FN : 232 


2b 




FP : 274 


2c 




FP : 248 


2d 




FN : 233 


3 


Q-S 1 C0 2 H 


FAB-MS:264 (M + ) 


4 


0-N_^C0 2 H 
CI® 


FP : 248 
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5 


0 2 N H 

OJFmoc 


MS(m/z):457(M + ); IR(neat): 3332, 3017, 1701, 1502, 1340, 
1278, 1119, 758, 741 cm' 1 ; NMR2(300 MHz): 1.82-2.38 

(AVi Tn\ 3 59-3 84 COVf ml A OR-4 68 ^ £ no 7 oq 
^rijiii,), j.jz. 0,04 ^zjijinj, f.uo-t.oo ^riytty, 0.70-/. oj 

(llH,m), 8.19-8.28 (lH,m), 8.78 (lH,br s) 


6 


Me OJFmoc 


MS(m/z):440(M + ); IR(neat): 3261, 2955, 1697, 1683, 1451, 
1418, 1355, 1127, 910, 761, 734 cm- 1 ; NMR2(300 MHz):. 
1.90-2.54 (10H,m), 3.28-3.72 (2H,m), 4.16-4.78 (4H,m), 
6.97-7.82 (HHm) 


7 




MS (m/z) : 481(M T ) ; IR(KBr) : 3401, 3261, 3007, 2957, 
2896, 1679, 1528, 1478, 1438, 1355, 1336, 1264, 1176, 
1128, 1090, 1035, 990, 908, 764, 742 cm" 1 ; NMR2(300 
MHz): 1.90-2.25 (4H^n), 3.38-3.68 (3H,m), 4.28 (lH,br s), 
4 .43 (lH,m), 4.62 (2H,m), 7.15-7.45 (9H,m), 7.61 
(2H,d,J=7.4), 7.76 (2H,dJ=7.4), 8.55 (lH,brs) 


8 


h ^J^Fmoc 


FP : 456 


9 


CN 

CI /JylFmoc 


FP : 472 


10 


BnNhUO 

^JNFmoc 


MS(m/z):426(M T ); IR(neat): 3345,- 2962, 1675, 1560, 1424, 
1332, 1261, 1132, 1091, 1028, 740 cm 1 ; NMR2(300 MHz): 
1.62-2.14 (4H,m), 3.36-3.72 (2H,m), 4.14-4.58 (4H^i), 
7.04-7.82 (13Hjn) 


11 


PhNH^O 

^JvlFmoc 


MS(m/z):412(M T ); IR(neatV.3315,2883, 1696, 1602, 1196, 
1121 986 909 758 740 cm * NMI^HOO MFM- 1 19 
(4H,m), 3.36-3.72 (2H,m), 4.16-4.62 (4H,m), 7.04-7.82 
(13H,m) 


19 


Br h 

(Vy 0 
V (^Fmoc 


MS(m/z):490(M + ); IR(neat): 337 1,2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm' 1 ; NMR2(300 
MHz): 1.87-2.52 (4H^n), 3.38-3.76 (2H,m), 4.07^1.65 (4H, 
m), 6.92-7.86 (HH,m), 8.34 (lH,d,J=8.0) 




Ql H 

ifr N Y° 

^JFmoc 


MS(m/z):446(M + ); IR(neat): 3385, 3302, 1698, 1524, 1442, 
1417, 1354, 1337, 1120, 939, 741 cm" 1 ; NMR2 (300 MHz): 
1.86-2.58 (4H,m), 3.36-3.77 (2H,m), 4.06-4.66 (4H,m), 
6.98-7.84 (1 lHm), 8.30-8.40 (lH,m) 


14 


MeO h 

^JvlFmoc 


MS(m/z):442(M + ); XR(neat):3314,3008, 1699, 1670, 1602, 
1535, 1425, 1253, 1125, 1024, 760, 739 cm' 1 ; NMR2(300 
MHz): 1.88-2.56 (4H,m), 3.43-3.82 (5H,m), 4.12^.60 (4H, 
m), 6.80-6.88 (lH^n), 6.90-7.84 (10H,m), 8.30-8.44 (lH,m) 


15 


Pr H 
^ (^Fmoc 


MS(m/z):490(M + ); IR(neat): 337 1,2979, 1698, 1523, 1437, 
1417, 1338, 1176, 1119, 910, 757, 739 cm" 1 ; NMR2(300 
MHz): 1.87-2.52 (4H,m), 3.38-3.76 (2H,m), 4.07-4.65 (4H, 
m), 6.92-7.86 (HH,m), 8.34 (lH,d,J=8.0) 
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16 


F 3? H 

(Tt n T° 1 

/"NFmoc 


MS(m/z) :480(M + ) ; IR(neat) : 3420, 3302, 2958, 1699, 1591, 
1531, 1453, 1320, 1170, 1120, 758, 741 on 1 ; NMR2(300 

AyrtPrY 1 O (AM m\ Q *2Q % If, (OVl rrC\ A. A f>A (ATI 

Mrizj. i.oO-z.jU (/fii 5 nij 3 o.oo-j./o ^zjnL 3 inj, *f.uo-n.CH- i/+xi 5 
m), 7.08-7.84 (1 lH,m), 8.08-8.32 (lH,m) i 


17 


Br^ A, Pmnr 
f Nhmoc 


MS(m/z):490(M + ); IR(neat): 3327, 2893, 1703, 1678, 1490, 
1430, 1129, 815, 761, 737 cm" 1 ; NMR2(300 MHz): 1.81- 
2.16 (3H,m), 2.44-2.64 (lH,m), 3.34-3.80 (2H,m), 4.10-4.62 
(4H,m), 7.22-7.84 (12H,m) 


18 


ifr h 

fY N Y° 
^ ^jslFrnoc 


MS(m/z):454(M T ); IR(neat): 3305, 2963, 1695, 1525, 1450, 
1355, 1176, 1120, 909, 734 cm" 1 ; NMR2(300MHz): 1.05- 
1.30 (6H,m), 1.85-2.30 (3H,m), 2.51-2.67 (lH,m), 2.93-3.13 
(lH,m), 3.38-3.70 (2H,m), 4.13-4.62 (4H,m), 7.02-7.44 (7H, 
m), 7.46-7.87 (5H,m) 


19 


H 

BrvpYN^O 
^ (^IFmoc 


MS(m/z):490(M + ); IR(neat):3317, 1682, 1592, 1540, 1478, 
1421, 1179, 1126, 909, 735 cm" 1 ; NMR2(300 MHz): 1.80- 

r> r" a /ATT O o A O TO /ITT _\ A f\f\ A /ATT _~,\ ~1 C\£Z O OH 

2.64 (4H^n), 3.34-3.78 (2H,m), 4.00-4.62 (4H,m), 7.06-7.86 
(12H,m), 9.29 (lH,br s) 


20 


■f H 

CrV 

c NrmOC 


MS(m/z) : 430(M + ) ; IR(neat) : 3287, 2954, 1697, 1620, 1539, 
1454, 1354, 1259, 1122, 909, 734 cm" 1 ; NMR2(300 MHz): 
1.84-2.62 (4H,m), 3.24-3.68 (2H,m), 4.04-4.64 (4H,m), 
6.96-7.88 (HH,m), 8.23-8.33 (lH,m), 9.14 (lH,br s) 


21 


OTBS 
^_NFmoc 


MS(m/z) : 542(M + ) ; IR(neat) : 3398, 2953, 1697, 1597, 1522, 
1453, 1404, 1336, 1262, 1111, 911, 739 cm" 1 ; NMR2(300 
MHz): 0.27 (6H,s), 0.95 (9H,s), 1.88-2.44 (4Hm), 3.38-3.74 
(2H m) 4 08-4 56 (4Hjn\ 6 78-7 94 Q0H m) 8 30-8 70 
(2H,m) 


22 


H 2 N H 

QNFmoc 


MS(m/z):427(M T ); IR(neat): 3375, 2889, 1698, 1455, 1298, 
1199, 986, 844, 745 cm" 1 ; NMR2(300 MHz): 1 .87-2.50 
(4H,m), 3.38-4.06 (4H,m), 4.16-4.60 (4H,m), 6.66-6.80 (2H, 
m), 6.95-7.05 (lHm), 7.16-7.45 (5H,m), 7.52-7.65 (2H^m), 
7.68-7.84 (2H,m), 8.37 (lH,brs) 


23 


Cl r^NFmoc 


MS(m/z):474(M + ); IR(neat) : 3333, 2943, 1696, 1683, 1523, 
1447, 1421, 1257, 1171, 1038, 756, 741 cm" 1 ; NMR2(300 
MHz): 1.22-1.72 (4H,m), 2.22-2.37 (lH,m), 2.66-2.93 (1H, 
m), 3.84-4.92 (8H,m), 7.16-7.44 (8H,m), 7.48-7.62 (2H,m), 
7.70-7.79 (2H,m) 


24 


V-N Yl-Bn 
O w 


MS(m/z) : 310(M T ) ; IR(KBr) : 3628, 3253, 2814, 1733, 
1646, 1456, 1373, 1247, 1045, 1000, 865, 741cm" 1 ; NMR2 
(300 MHz): 2.37-2.42(4H,m), 3.46(2H,s), 3.59-3.67(4H,m), 
3 70C2H <A 6 78C1H tJ=7 31 6 92-6 95 C2H ml 7 14C1H t 
J=7.9), 7.20-7.34(5H,m), 9.74(lH,s) . 


25a 


OCn^o 

\ In DOC 


MS(m/z):330(M + ); IR(neat):2977, 1696, 1682, 1454, 1435, 
1401, 1365, 1165, 1124, 927, 753 cm" 1 ; NMR2(300 MHz): 
1.31-1.47 (9H,m), 1.78-1.47 (4H,m), 2.82-3.04 (2H,m), 
3.38-3.94 (4Hm), 4.58-4.88 (3H,m), 7.06-7.24(4H,m) 


25b 


Cl (^jMBoc 


MS(m/z):338(M + ); IR(neat) : 3306, 2978, 1683, 1540, 1395, 
1246, 1 164, 921 , 752, 733 cm" 1 ; NMR2(300 MHz): 
1.18-1.58 (9H,m), 1.74-2.48 (4H,m), 3.16-3.60 (2H,m), 
4.10-4.76 (3H,m), 7.10-7.54 (4H,m) 
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26 


NC H 

CrT 


FP : 438 


27 


NC H 

[iY N T 0 

c NFmoc. 
Me \— ' 


FP : 452 


28 


EtO H 
^ (_>JBoc 


FP : 335 




Et0 2 C H 

fiT N T 0 

^ QJBoc 


rr . 303 




H 2 NCO H 

AY 

^ £jJBoc 


JTJr • DDH- 


31 


NC H 

S QJFmoc 


FP : 444 




H=/ ^jvlFmoc 


rr * 404 




Ql H 

QlFmoc 


r.r . 445 


34 


Me H 

^ QJFmoc 


FP : 417 


35 


Me h 
NC (_NFmoc 


FP:442 


36 


F s9 H 

lfT N Y 0 

N £NFmoc 


FP : 482 
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37a 


X, Rnr 

( NHOC 


MS(m/z) : 321(M T ) ; IR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm" 1 ; NMR2(300 
MHz): 1.45(9H,m), 1. 76-2.01 (4H,m), 3.04-3.69(4H,m), 

"X OS A 1 HC\V m\ (\ f.'XtlVS m\ C 0*7 1 1 0/1 TJ m \ n T7 Milt 

3.yo-4.i /(,ixi,ni;, o.oi(,iri,mi, o.y/-/.iy(ixi,mj, /.// (iii,t, 
J=8.5), 7.30-7 .45(lH,m), 8.03-8.20(lH,m) 


37b 


NC H 

ay 

QiBoc 


FP : 302 


38 


NC 

^ £flBoc 


FP : 303 


39 


c NFmoc 


FP : 439 


4.7 


0 2 N H 


MS(m/z) : 235(M T ) ; IR(neat) : 3360, 3215, 2972, 2871, 1694, 
1608, 1503, 1434, 1339, 1 146, 744 cm" 1 ; NMR2(300 MHz): 
1 73-1 85 f2H m) 2 00-2 3? f3H m) 3 05-3 20 (2R rri) 3 94 
(lH,dd,J=4.9,9.3), 7.14-7.22 (lH,m), 7.60-7.68 (lH,m), 
8.17-8.24 (lH,m), 8.82-8.87 (lH,m), 12.19 (lH,br s) 


48 


BnNH^O 


MS(m/z):204(M'); IR(neat):3313, 1698, 1540, 1451, 1419, 
1353 1121 909 759 736 cm" 1 " NMR2C300 MH7V 1 67- 
2.25 (4H,m), 2.82-3.04 (2H,m), 3.77-3.84 (lH,m), 4.42-4.47 
(2H,m), 2.82-3.04 (2H,m) 


49 


PhNH^O 

\_T 


MS(m/z) : 190(M T ) ; IR(neat) : 3304, 3060, 2935, 1667, 1489, 
1446, 1371, 1257, 1193, 925, 732 cm" 1 ; NMR2(300 MHz): 
1 63-1 82 f2H ml 2 10-2 30 f2H nri 2 94-3 14 f2H ttA 
3.80-3.88 (lH,m), 7.23-7.40 (5H,m), 9.76 (lH,br s) 


50 


0 


MS(m/z) : 268(M T ) ; IR(neat) : 3347, 3222, 2970, 2871, 1683, 
1588, 1507, 1437, 1292, 1025,751cm" 1 ; NMR2(300 MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3.18 (2H,m), 3.92 
(1H dd J=4 9 9 31 6 92-7 02 C1H m) 7 77-7 36 C1H nri 
7.51-7.57 (lH,m), 8.43-8.47 (lH,m), 10.47 (lH,brs) 


51 


CI H 


MS(m/z):224(M T ); IR(neat):3345, 3237, 1682, 1593, 1515, 
1442, 1297, 1102, 1056, 1035,752 cm" 1 ; NMR2 (300 MHz): 
4.67-1.89 (2H,m), 1.92-2.31 (3Hm), 3.00-3.18 (2H,m), 3.92 
(lH,dd,J=4.9,9.1), 6.97-7.08 (lH,m), 7.22-7.40 (2H,m), 8.47 
(lH,d,J=8.2), 10.47 (lH,br s) 


52 


MeO h 


MS(m/z):220(M + ); IR(neat) : 3283, 2967, 1672, 1598, 1523, 
1461, 1250, 1118, 1028,751 cm' 1 ; NMR2(300 MHz): 1.66- 
1.86 (2H,m), 1.98-2.27 (3H,m), 2.96-3.13 (2H,m), 3.82-3.91 
(4H,m), 6.84-7.08 (3H,m), 8.39-8.46 (lH,m), 10.10 (lH,br s) 


53 


Br h 


MS(m/z) : 268(M T ) ; IR(neat) : 3347, 3222, 2970, 287 1, 1683, 
1588, 1507, 1437, 1292, 1025, 751 cm" 1 ; NMR2(300MHz): 
1.68-1.89 (2H,m), 2.01-2.29 (3H,m), 3.02-3.18 (2H,m), 3.92 
(lH,dd,J=4.9,9.3), 6.92-7.02 (lH,m), 7.27-7.36 (lH,m), 
7.51-7.57 (lH,m), 8.43-8.47 (lH,m), 10.47 (lH.br s) 
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54 


F 3? H 

lfi N Y° 

\_J Nn 


MS(m/z):258(M T ); IR(neat): 3244, 2948, 2871, 1685, 1588, 
1522, 1457, 1320, 1114, 1035, 763 cm" 1 ; NMR2 (300 MHz): 
1.71-1.83 (2H,m), 2.00-2.28 (3H,m), 2.97-3.15 (2H,m), 3.91 

HH dd J=4 7 Q T> 7 1 8 flH t T=7 7\ 7<m« OH m\ o /ii 
(lH,d,J=8.5), 10.53 (lH,brs) 


55 


\_r n 


MS(m/z):268(M T ); IR(neat) : 3356, 2946, 1676, 1589, 1545, 
1508, 1489, 1396, 1307, 1070, 826 cm" 1 ; NMR2 (300 MHz): 
1.66-1.83 (2H,m), 1.84-2.09 (2H,m), 2.16-2.29 (lH,m), 

14 (Ztt,rn), j.oo (lH,dd,J-3.1,9.1), 7.40-7.46 (2H,m), 
7.49-7.55 (2H,m), 9.79 (lH,brs) 


56 


iPr h 

fT N Y° 

^^^^ /^Mij 


MS(m/z) : 232(M T ) ; IR(neat) : 3330, 3264, 2964, 1681, 1585, 
1518, 1452, 1293, 1102, 756 cm" 1 ; NMR2(300MHz): 1.27 
(6^^=6.7), 1.72-1.84 (2H,m), 2.00-2.30 (3H,m), 2.96-3.18 
(3H,m) 3.92 (lH,dd,J=5.0,9.1), 7.09-7.30 (3H,m), 8.08 (1H, 
dd,J= 1.5,8.2), 9.99 (lH.br s) 


57 




MS(m/z):268(M T ); IR(neat) : 3256, 2942, 2869, 1671, 1593, 
1519, 1508, 1419, 775, 681, 668 cm" 1 ; NMR2 (300 MHz): 
1.66-1.82 (ZHjm), 1.97-2.28 (3H,m), 2.93-3.13 (2H,m), 3.85 
(lH,dd,J-4.9,9.1), 7.14-7.24 (2H,m), 7.51-7.56 (lH,m), 
7.83-7.87 (Him), 9.80 (lHbr s) 


58 


VJ " 


MS(m/z) : 208(M T ) ; IR(neat) : 3265, 2945, 2870, 1674, 161 8, 
1523, 1455, 1255, 1101, 753 cm" 1 ; NMR2(300MHz): 1.64- 
1.85 (2H,m), 1.90-2.30 (3H,m), 2.98-3.15 (2Hja), 3.90 (1H, 

rfd T=4 0 0 "H f\ 08-7 IS fflj m\ 5« 8 A/? nii^N mm 
uu,j f.y,y.ij, o.yo-/.io ^j.ti,m,/, o.JO-o.H-0 (lri,Ul), 1U.U7 

(lH,br s) 


59 


OTBS 

CMLo 


MS(ra/z):320(M*); IR(neat) : 3293, 2930, 1681, 1595, 1522, 
1454, 1261, 1110, 916, 841 cm" 1 ; NMR2(300 MHz): 0.29 
(6H,s), 1.04(9H,s), 1.66-1.84(2H^n), 1.96-2.12(2H,m), 2.15- 
u« 5 nij, z.yj-i.lU (2Jti,m), 3.83-3.92 (lH,dd,J=5.2,9.1), 
6.78-6.99 (lH,m), 8.44-8.52 (1H, m), 10.13 (lH,br s) 


60 


H 2 N H 

6-T H 


MS(m/z) : 205(M T ) ; IR(neat) : 3347, 2968, 2874, 1673, 1518, 
1456, 1303, 1198, 1157, 986, 749 cm" 1 ; NMR2(300 MHz): 
1.70-1.88 (2H,m), 1.98-2.32 (3H,m), 2.95-3.16 (2Hm), 
3.84-4.06 GHm) 6 74-6 85 C2H m) ft QO-7 08 nHmi 
7.18-7.30 (2Hjn). 9.60 (lHbr s) 


61 




MS(m/z):252(M + ); IR(neat) : 3295, 2929, 1638, 1518, 1438, 
1296, 1127, 1051, 868, 750 cm" 1 ; NMR2(300 MHz): 
1.32-1.64 (4H,m), 1.72-1.87 (lH,m), 1.94-2.06 (lH,m), 

z-.io v A ^>niJ, Z.OI-Z./D ^IxljHlj, Z.y /O.Uo (1x1,111), 

3.20-3.33 (lH,m), 4.53 (2H,d r f=6.0), 7.18-7.40 (4H,m) 


62 


Me >a M u 


MS(m/z):218(M + ); IR(neat):3266, 2967, 2869, 1666, 1501, 
1100, 911, 769, 731cm' 1 ; NMR2(300 MHz): 1.73-1.92 
(2H,m), 1.99-2.32 (9H,m), 2.97-3.16 (2H,m), 3.92 (lH,dd, 
J=4.9,9.3), 7.07 (3H,s), 9.18 (lH,br s), 


63 




MS (m/z) 259(M0 > IR(KBr) : 3429, 3329, 3249, 3075, 2956, 
2871, 1685, 1565, 1489, 1428, 1101, 919, 826, 777 cm" 1 ; 
NMR2(300 MHz): 1.72-1.96 (2H,m), 2.09-2.44 (3H,m), 
3.32-3.15 (2H,m), 3.94 (lH,dd,J=5.3,8.6), 7.13 (lH,tJ=7.3), 
7.35 (2H,d,J=7.4), 9.55 (lH,brs) 


64 


NC H 


FP : 216 
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65 


NC H 

lf\ N T° 
Me LT 1 . 


FP : 230 


66 




FP : 234 


67 


NC H 

irr N T 0 


FP : 250 


uo 


NC H 




69 




FP : 242 


70 


PI H 
N^N 0 


FP : 226 


71 


Me H 
w QJH 


FP : 195 


72 


Me H 
N^N O 

NC QIH 


FP : 220 


73 




FN : 258 


74a 


Qk-N Y o 

0Me ^NH 


MS (m/z) :234(M T ) ; IR(KBr):3328, 3080, 2975, 2955, 1669, 
1543, 1430,774cm -1 ; NMR2(300 MHz): 1.60-76(2H,m), 
1.84-2.00(2H,m), 2.04-2.20 (lH,m), 2.81-3.02(2H,m), 3.69- 
3.72dH,m). 3.83C3H.S), 4.42(2H,d,J=6.0') 6 84-6.92(2H.m), 
7.21-7.27(2H,m) 


74b 


W~ N T° 
HNV A]H 


MS(m/z) : 229(M^) ; IR(KBr) : 3217, 2969, 1658, 1587, 
1529, 1415, 1092, 750cm' 1 ; NMR2(300 MHz): 1.72-2.00 
(4H,m), 2.06-2.3 l(2H,m), 3.02-3.18(2H,m), 3.95(lH,dd, J= 
9.3,5.1), 6.54(lH,brs), 7.l6-7.22(3H,m), 7.93-7.98(lH,m), 
8.34 (lH,brs) 
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74c 


H 

W~ N Y° 
VNH^jvih 


MS(m/z) : 229(M T ) ; IR(KBr) : 3221, 2955, 1651, 1530, 
1500, 1442, 1343, 1105, 899, 788, 727cm- 1 ; NMR2(300 
MHz): 1.69-2.00(4H,ra), 1.99-2.30(2H,m), 3.02-3.19(2H, 
m), 3.90QH,m), 6.60(lH,s), 7.14-7.24(3H,m), 7.91-7.99 
(lH,m), 9.05QH.S) 


74d 


Me H 


MS(m/z) : 210(M + ) ; IR(neat) : 3315, 2926, 2855, 1660, 
1520, 1447, 1407, 1346, 1109, 1257, 923cm- 1 ; NMR2(300 
MHz): 0.81-0.98(3H,m), 0.98-2.27(13H,m), 2.83-3.18 (1H, 
m), 3.29-3.53(2H,m), 3.68-3.78(lH,m) 


74e 


CI H 

(if N T° 

MeO v — ' 


MS(m/z):254(M~) ; IR(neat): 1685, 1590, 1520, 1459, 1306, 
1169, 1027cm' 1 ; NMR2(300 MHz): 1 .75-1.82 (2H,m), 2.00- 
2.25(3H,m), 2.95-3. 18(2H,m), 3.81(3H,s), 3.91(lH,ddJ= 
8.4,4.5), 6.58(lH,d,J=9.3), 7.22 (lH,d, J=9.3), 8.18(lH,s), 
10.45(lH,s) 


74f 


Me 

€Hv> 

TBSO 


MS(m/z) : 334(M T ) ; IR(KBr) : 3308, 2955, 2930, 2859, 
1681, 1585, 1503, 1469, 1293, 1050, 973, 838, 782cm" 1 ; 
NMR2(300MHz): 0.21(6H,d,J=8.7), 0.99(9H,m), 1.71-1.88 
(4H», 2.20(3H,s), 2.98-3. 13(2H,m), 3.89 (lH,ddJ=9.3, 
5.3), 6.69(lH,dJ=7.8), 6.82(lH,dJ=7.5), 7.00(lH,t,J=8.0), 
9.18(lH,s) 


74g 


Me h 

tdch \/ y^htu 
IBbO c NH 


MS(m/z) : 334(M T ) ; IR(KBr) : 3275, 2956, 2932, 2859, 
1679, 1523, 1290, 1254, 1218, 1163, 1010, 969, 859, 840, 
781cm" 1 ; NMR2(300 MHz): 0.17(6H,s), 0.99(9H,s), 
1.70-1.88 (4H,m), 2.21(3H,s), 2.96-3. 14(2H,m), 3.89 
(lH,dd,J=9.0,5.0), 6.66(lH,s), 6.67(lH,d,J=8.1), 7.82 
(lH,d,J=8.1),9.61(lH,s) 


74h 


i ?' H 

xy N f 

H 2 N"^^ ^NH 


MS(m/z):239(M T ); IR(neat):3419, 1635, 1541, 1418, 1306, 
1045cm" 1 ; NMR (300 MHz, CD3OD): 1.66-1.74 (2H,m), 
1.94-2.17(4H,m), 2.42-2.54 (lH,m), 3.22-3.40 (2H,m), 4.42 
(lH,brt,J=6.9), 6.72 (lH,dd,J=8.4,1.5), 6.88 (lH,brs), 7.29 
(lH,d,J=8.4) 


74i 


CI H 

\ NH 
TBSO ^ 


MS(m/z):354(M'); IR(neat):2929, 1584, 1508, 1458, 1422, 
1297cm' 1 ; NMR2(300 MHz): 0.22(6H,s), 0.97(9H,s), 1.74- 
1.82(2H,m), 2.00-2.30(3H,m), 2.98-3.17(2H,m),3.90(lH,dd, 
J=6.3,5.0), 6.51(lH,ddJ=8.4,2.7), 7.18(lH,dJ=8.4), 8.10 
(lH,dJ=2.7), 10.38(lH,brs) 


74j 


PI H 

jY n T° 


MS(m/z) : 240(M') ; IR(KBr) : 3278, 2966, 1659, 1529, 
1458, 1434, 1364, 1282, 1212, 1103, 1039, 877, 846cm' 1 ; 
NMR2(300 MHz): 1.63-2.22(5H,m), 2.95-3 .20(lH,m), 3.87 
(lH,ddJ=9.4,5.0), 6.67(lH,dd,J=8.8,2.6), 2.50 (lH,d,J=2.6), 
8.03(lH,d,J=8.8) i 


74k 




MS(m/z) : 251(M + ) ; IR(KBr) : 3256, 2969, 1665, 1530, 
1361, 1258, 799, 725cm" 1 ; NMR2(300 MHz): 1.81 (2H,tt, 
J=6.3,6.3), 2.01-2.09(2H,m), 2.17-2.31(lH,m), 3.15(2H,tJ= 
6.6), 4.01(lH,dd,J=9.3,4.5), 7.20-7.34 (2H,m), 7.68(lH,brd, 
J=8.4) 


75 


OCiLo 

<> 


MS(m/z):.230(M + ); IR(neat) : 3296, 2941, 1643, 1454, 1417, 
1225,731,926cm" 1 ; NMR2(300 MHz): 1.58-1.92 (3H,m), 
2.07-2.25 (lH,m), 2.76-2.96 (3H,m), 3.06-3 .27(2H,m), 3.96- 
4.05(lH,m), 4.64(lH,d,J=4.9), 4.76(lH,s), 7.07-7.25(4H,m) 
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76 


Ci h 

fil 1 

<> 


MS(m/z):238(MT); IR(neat) : 3266, 3086, 2779, 1667, 1572, 
1444, 1205, 1140, 1050, 837, 799, 755 cm' 1 ; NMR2(300 
MHz): 1.91-2.09 (3H,m), 2.28-2.46 (lH,m), 2.72-3.18 (1H, 
m), 3.25-3.45 (2H,m), 4.40-4.59 (2H,m), 4.62-4.73 (lH,m), 
7.12-7.38 C3H,m), 8.35-8.55 (lH,m), 11.53 (lH,br s) 


80 


h 2 nco h 

(XI 0 


FN : 232 


Rl 

O X 


EtO H 

CP 


FP : 235 




EtOX H 

iTt n t 0 

^ ^NH 


FP • 263 




NC H 

U ^NH 


FP : 202 


84 


NC 

^ AlH 

\ / 


FP : 203 


85 


° 2 N H 

VJ 


MS(m/z) : 2210VT) ; IR(KBr) : 3372, 2958, 2869, 1618, 
1571, 1512, 1416, 1353, 1265, 1233, 1154, 1038, 743 cm" 1 ; 
NMR2(300MHz): 1.41-1.57(lH,m), 1.64-2.01 (3H,m), 2.96 
(2H,t,J=6.8), 3.11-3.34(2H,m), 3.45 (lH,quint,J=6.2), 6.59 
(lH,t,J=7.7), 6.82(lH,d,J=8.5), 7.36(lH,t,J=8.2), 8.12(lH,d, 
J=8.5), 8.24(lH,s) 


89a 


'Pr h 


MS(m/z):218(Mi; IR(neat): 3364, 2961, 2871, 1675, 1603, 
1509, 1450, 1202, 1134, 1039,747 cm* 1 ; NMR2(300MHz): 
1.22-1.32 (6H,m), 1.44-1.56 (lH,m), 1.67-2.00 (4H,m), 
2.85-3.03 (4H,m), 3.17-3.24 (lH^n), 3.40-3.51 (lH,m), 
6.59-6.76 (2H,m), 7.06-7.17 (2H,m) 


89b 


Ql H 


MS(m/z):2lO(M T ); IR(neat): 3398, 2953, 1736, 1599, 1510, 
1460, 1322, 1247, 1033, 743cm- 1 ; NMR2(300 MHz): 
1.39.1.98(4H,m), 2.83-3 .04(2H,m), 3.30-3.42 (lHm), 3.60- 
3.71(lH,m),4.67(lH,s), 6.57(lH,t,J=7.6), 6.63(lH,d,J=7.0), 
7.Uo(lxi,U-/-w, /.li"(ltl,d,J-/.oj 


89c 


Men 


MS(m/z) : 190(M T ) ; IR(KBr) : IR(KBr) : 3348, 2959, 2871, 
1605, 1515, 1401, 1319, 1260, 746cm" 1 ; NMR2 (300 MHz): 
1.47-1.56(lH,m), 1.69-1 .86(2H,m), 1.90-2.01 (lH,m), 2.16 
(3H,s), 2.95(2H,t,J=6.3), 3.04 (lH,dd,J=15.0,8.3), 3.23(1H, 

(1HU=7.5), 7.04(lH,dJ=9.9), 7.10(lH,t,J=7.7) 


89d 


91 H 

&} 

MeO ^ 


MS(m/z) : 240(M + ) ; IR(neat) : 1637, 1606, 1509, 1458, 
1421, 1213, 1026cm" 1 ; NMR2 (300 MHz): 1.40-1.55(1H, 
m),1.64-2.25(4Hm),2.93-3.22(4H,m),3.38-3.50(lH,m), 
3.76 (3H,s), 4.71(lH,s), 6.15-6.23(2H,m), 7.12 (lH,d,J=8.4) 
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89e 


Me 

OH^ H 


MS(m/z) : 2060O ; IR(KBr) : 3277, 2969, 2871, 1659, 
1542, 1471, 1301cm" 1 ; NMR2 (300 MHz): 1.42-1.75 (2H, 
m), 1.77-1.86(2H,m), 2.07-2.23(2Hm), 2.28(3H,s), 3.01- 
3.18 (2H,m), 4.00(lH,dd,J=4.8,9.6), 6.73 (lH,dd,J=7. 5,0.6), 
6.90 (lH,d,J=8.1), 7.03(lH,t,J=7.8) 


89f 


Me u 


MS(m/z):220(M + ); IR(neat) : 2927, 1588, 1523, 1469, 1254, 
1141cm" 1 ; NMR2 (300 MHz): 1. 45-2.05 (4H,m), 2.06(3H,s), 
2.95-3.60(5H,m), 5.3I(lH,s), 6.20 (lH,d,J=8.1), 6.25(lH,d, 
J=7.2), 6.92(lH,dd,J=8.1,7.2) 




ci H 

HO^ ^jvlH 


MS(m/z) : 226(M + ) ; IR(KBr) : 3310, 2961, 1495, 1388, 
1273, 1212, 1026, 906, 843, 798cm" 1 ; NMR1 (300 MHz): 
1.23-1.80(5H,m), 2.62-2.99(4H,m), 4.51(lH,s), 6.54 (2H,s), 
6.65(lH,s) 


90a 


PH H 


MS(m/z) : 1920*0 ; IR(KBr) : 3356, 3225, 2954, 1641, 
1586, 1532, 1452, 1383, 1282, 1103,757 cm" 1 ; NMR2(300 
MHz). 1.62-31 (5H,m), 2.97-3.14 (2H,m), 3.67 (lH,s), 3.84 
(lH,m), 6.83 (lHt,J=7.7), 6.94-7.12 (3H,m), 9.98 (lH,s) 


90b 


CI H 

fV N Y° 

^ (>oc 


MS(m/z) : 324(M T ) ; IR(KBr) : 3274, 2972, 1704, 1671, 
1593, 1523, 1407, 1288, 1180,762cm" 1 ; NMR2(300 MHz): 
1 48(9H si 1 90-1 9RC7H ml ? 1 0-9 S9/"9W m\ % A(\ •? £n 

(2Hm), 4.30-4.55(2H,m), 7.01-7.07(lH,m), 7.23-7.30(lH, 
m), 7.36(lH,brdJ=8.1), 8.40 (lH,brdJ=8.1), 9.22(lH,brs) 


90c 


CI Me 


MS(m/z) : 238(M + ) ; IR(neat) : 3417, 1682, 1487 1442 
1205cm" 1 ; NMR2(300MHz): 1.68-2.05(4H^n),3.30(3H,s), 
3.32-3.44(2H,m), 3.96, 4.31(lH,bn>), 7.31-7.58 (4H,m) 


90d 


OH r^NH 


MS(m/z) : 220(M^ ; IR(KBr) : 3249, 2918, 1629, 1594, 
1459, 1286, 1238, 1183, 1025, 841, 758cm' 1 ; NMR2(300 
MHz): 2.77-2.85(4H,m) 5 3.56-3.65(4Hm), 3.71(2H,s), 6.79 
(lH,t,J=7.4), 6.95(2H,tJ=8.2), 7.15ttHLU=7.9). 9.74HH 


40 




FP : 456 


41 




MS(m/z) : 426QVT) ; IR(neat) : 3336, 2926, 1702, 
1586, 1506, 1367, 1161, 1042, 942, 847, 778, 692 
cm" 1 ; NMR2(300MHz):1.37-1.85(6H,m), 1.43 
(9H,s), 1.92-2.02(2H, m), 3.18(2H,s), 3.50(2H,s), 
3.78(lH,m), 4.15(lH,m), 6.80-6.85(lH,m), 6.91- 
7.10 (4Hm). 7.22-7.27 (3H.nv> 


42 


BocNH^4rsj3 


XJ~ 9 


MS(m/z) : 462(M T ) ; IR(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm" 1 ; 
NMR2(300MHz): 1.43(9H,s), 1.45-2.18 (8H,m), 
3.23(2H,s), 3.80 (lH,m), 3.81 (2H,s), 4.32(lH,m), 
7.29-7.36 (lH,m), 7.43 (lH,dd,J=9.3, 2.7), 7.71 
(lH,d,J=8.5), 7.82 (lH,dJ=8.5), 8.32 (lH,dd,J= 
9.3,5.2) 1 
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43 


BocNH'^ c n'^Q^ CI 


MS (m/z) : 384 (M T ) ; IR(KBr) : 3344, 2955, 1682, 
1525, 1473, 1169, 1045 cm' 1 ; NMR2 (300 MHz): 

1 A A /OUT «\ i ac i /frv /ott \ 1 /Tr" i or\ /ott \ 

1.44 (yH,s), 1.45-1.60 (2H,m), 1.65-1.80 (2H,m), 
1.80-1.87(2H,m), 1.99-2.03(2H,m),3.19(2H, bra), 
3.50(2H,brs), 3.8D(lH,brs), 4.35QH, brs), 7.21- . 
7.25(1H, ra), 7.38 (lH,d,J=8.4), 7.50 (1H, brs) 


44 


BocNHt^ N .Bn 


FP : 317 


45 


1 BocNH^Aih 


Sal : HC1 
FP : 227 


46 


BocNH^^n^Q^ 


FP : 385 


77 




MS(m/z) : 326(M T ) ; IR(KBr) : 2929, 1583, 1502, 
1443, 1254, 1200, 1083, 850, 784cm" 1 ; NMR2 
(300 MHz): 1.20-1.87(8H,m), 1.88-2.04(2H,m), 
2.96(lH,sep, J=5.6), 3.17(2H, s), 3.53(2H,s), 6.81 
(1H, dd,J=8.0,1.4), 6.98-7.10 (3H,m), 7.22-7.27 
(4Hjn) 


78 




MS(m/z) : 362(M ) ; R(KBr) : 3319, 2927, 1683, 
1537, 1367, 1321, 1242, 1173, 1043, 870 cm" 1 ; 
NMR2(300 MHz): 1.28-1.81 (6H, m), 2.00-2.19 
(2H,m), 2.99 (1H, sep, J=5.5), 3.22 (2H,s), 3.83 
(2H,s), 7.33 (1H, dt,J=8.0,2.5), 7.44 (lH,ddJ= 
9.3, 2.5), 7.51 (1^1^=7.1), 7.72 (lH,d,J=8.5), 

<"7 OH /ITT JX T O £T\ O OO /1TT J J T f\ *T C ft\ 

7.86 (lH,d, J=8.5), 8.32 (lH,dd,J=9.6,5.8) 


79 




MS (m/z) : 284 (NT) ; IR (neat) : 2930, 1561, 1469, 
1340, H29, 1030 cm" 1 ; NMR2(300MHz): 1.41- 
1.50 (2H,m), 136-1.63 (2H,m), 1.66-1.74(2H,m), 

1 C\JZ 1 f\r\ /OTT V O f\ "1 O /VO /ITT \ O < A O ■! 

1.95-1.99 (2H,m) s 2.91-3.02 (lH,m), 3.14-3.16 
(2H,m), 3.50 (2H,s), 7.19-7.23 (lH^n), 7.37 (1H, 
d,J=8.1), 7.50-7.51 (lHjn) 


86a 


A 

h 2 n^n- 0 Q Lf 


Sal . 2HC1 
FP : 285 


86b 




FP : 356 


87 


H ^ 9 i 


FP : 404 


88 


n hn ' cn a 


FP : 429 
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Ex 


A-X-B- 


Dat 


1 


0 2 N H 

\ — / 


MS(m/z):545(M T ); IR(neat) : 3327, 2953, 1698, 1609, 1500, 
1433, 1339, 1277, 753, 665 cm" 1 ; NMR2(300 MHz): 1.52- 
2.34(12Hm), 3.23-3.40(3H,m), 3.54-3.63(lH,m), 3.68(2H, 
s), 4.01-4.16(lH,m), 4.37-4.45(lH,m), 4.65(lH,dd,J=2.7, 
8.2), 7.13-7.30(2H,m), 7.42-7.48 (1H, m), 7.56-7.68 (2H,m), 
7.72-7.86 (3H^m), 8.17-8.24 (1H, m), 8.80-8.85 (lH,m), 
11.13 (lH,brs) ; r^l^D : -12.2°(c=0.25,CHCl 3 ) i 


2 


BnNH^O 
OT 


MSim/zy.SlMMy, IR(neat): 3318, 2954, 1664, 1632, 1612, 
1528, 1216, 871, 808, 755 cm" 1 ; NMR2(300 MHz): 1.43- 
1.58 (2H,m), 1.66-2.20 (9H,m), 2.37-2.48 (lH,m), 3.16-3.38 
(4H,m), 3.66 (2H,s), 3.94-4.22 (2H,m), 3.94-4.22 (2H,m), 
4.38- 4.47 (3H^ri), 7.18-7.34 (5Hjn), 7.40-7.62 (3H,m), 
7.71-7.83 (3H,m) ; T al 20 D : -40.3 o (c=0.65,CHCl 3 ) 


3 


PhNH^O 


MS(m/z):500(M T ); IR(neat) : 3304, 2952, 1686, 1601, 1536, 
1444, 1250, 1141, 754, 665 cm' 1 ; NMR2(300 MHz): 1.59- 
1.72 (2H,m), 1.73-2.23 (9H,m), 2.53-2.64 (lHm), 3.12-3.24 
(lH,m), 3.25-3.40 (3Hm), 3.73 (2H,s), 4.02-4.19 (lH,m), 
4.24-4.36 (lH,m), 4.56-4.65 (lH^n), 7.02-7.09 QHm), 
7.21-7.34 (3H,m), 7.40-7.65 (4Hm), 7.72-7.83 (3H,m), 9.87 
(lH,br s) ; r a I d : -70.3°(c=0.15,CHCl 3 ) 


6 


Pr h 


MS(m/z):578(M T ); IR(neat) : 3356, 2954, 1690, 1633, 1530, 
1437, 1340, 1216, 871, 754 cm" 1 ; NMR2(300 MHz): 1.48- 
2.15 (llH,m), 2.42-2.50(lH,m), 3.24-3.34(3H,m), 3.41-3.50 
(lH,m), 3.67 (2H,s), 4.04-4.18 (lH,m), 4.22-4.30 (lH,m), 
4.60-4.67 (lH,m), 6.9l-6.99(lH,m), 7.19-7.33 (2Hm), 7.40- 
7.62 (3H,m), 7.72-7.84 (3H,m), 8.24-8.34 (lH,m), 9.25 (1H, 
br s) ; r a 1 20 D : -40.5°(c=0.24,CHCl 3 ) 


7 


Cl H 


MS(m/z):534(M"); IR(neat): 3368, 2953, 1692, 1593, 1530, 
1441, 1341, 1248, 1216, 871,754 cm" 1 ; NMR2 (300 MHz): 
1.48-2. 16(1 lH,m), 2.46-2.55(lH,m), 3.20-3. 3 l(3H,m), 3.36- 
3.45 (lH,m), 3.68 (2H,s), 4.02-4.17 (lH,m), 4.21-4.32 (1H, 
m), 4.63-4.68 (lH,m), 6.97-7.07 (lH,m), 7.20-7.29 (2H,m), 
7.31-7.36(lH,m), 7.40-7.47 (lH,m), 7.55-7.62 (lH,m), 7.71- 
7.83 (3H,m), 8.31-8.37 (lH,m), 9.49 (lH,br s) ; [ a] 20 D : 
-52.6°(c=0.28,CHCl 3 ) " 1 


8 


MeO h 

6-^ 


MS(m/z):530(M T ); IR(neat): 3383, 2954, 1681, 1632, 1601, 
1529, 1341, 1252, 1217, 871, 754 cm" 1 ; NMR2 (300 MHz): 
1.49-2.17(llH,m), 2.41-2.50(lH,m), 3.23-3.34(3H,m), 3.38- 
3.47(lH,m), 3.68(2H,s), 3.84(3H,s), 4.04-4.26 (2H,m), 4.52- 
4.59 UHm), 6.83-7.06 (3H,m), 7.19-7.30 (lH,m), 7.40-7.48 
(lH,m), 7.54-7.62 (lH,m), 7.72-7.82 (3H,m), 8.31-8.36 (1H, 
m), 9.25 (lH.br s) ; \a 1 20 D : -52.2 o (c=0.23,CHCl 3 ) 
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9 


fX H 


MS(m/z):548(M T ); IR(neat) : 3263, 2948, 1660, 1642, 1624, 
1547, 1537, 1354, 1216, 1040, 866, 756 cm' 1 ; NMR2(300 
MHz): 1.43-1.58 (2H,ra), 1.66-2.14 (9H,m), 2.36-2.47 (1H, 
m), 3.15-3.38 (4H,m), 3.67 (2H,s), 3.95-4.22 (2H,m), 4.42- 
4.56 (3H,m), 7.12-7.35 (4H,m), 7.39-7.48 (lH,m), 7.54-7.84 
(5H,m) ; ral 20 D : -40.2°(c=0.14,CHCl 3 ) 


11 


Br H 


MS(m/z):57S(M r ): IRtaeat):3356 2954 1690 1633 1530 
1437, 1340, 1216, 871, 754 cm' 1 ; NMR2(300 MHz): 1.48- 
2.15 (HH,m), 2.42-2.50(lH,m), 3.24-3 .34(3H,m), 3.41-3.50 
(lH,m), 3.67 (2H,s), 4.04-4.18 (lH,m), 4.22-4.30 (lH,m), 
4.60-4.67 (lH,m), 6.91-6.99 (lH,m), 7.19-7.33(2H,m), 7.40- 
7.62 (3H,m), 7.72-7.84 (3H,m), 8.24-8.34'(lH,m), 9.25 (1H, 
brs); ral 20 D : +48.3°(c=0.19,CHCl 3 ) 


12 




IVlo^IIl/Z/ • JOO^iVi J, Hv^riual^ ■ jjOj } ^I'J'f, 13Z7, UZU 3 

1170, 1115, 871, 758 cm" 1 ; NMR2(300 MHz): 1.48-2.16 
(HH,m), 2.42-2.50 (lH,m), 3.20-3.32 (3H,m), 3.36-3.45 
(lH,m), 3.67 (2H,s), 4.02-4.18 (lU^a), 4.22-4.30 (lH,m), 
4.63-4.70 (lH,m), 7.17-7.29 (2H,m), 7.41-7.61 (4H,m), 
7.72-7. 83 (3H,m), 8.19 (lH,d,J=8.0), 9.20 (lH,br s) ; 


13 




MS(m/z):578(M T ); IR(neat): 3267, 2952, 1690, 1630, 1531, 
1398,1249,1216,1073,826,756 cm' 1 ; NMR2(300 MHz): 
1.48-2.26 (HH,m), 2.55-2.65(lH,m), 3.10-3.36(4Hm), 3.67 
(2H,s), 3.88-4.24 (2H,m), 4.56^.62 (lH,m), 7.19-7.48 (6H, 
m), 7.55-7.60 (lH,m), 7.72-7.82 (3HUn), 10.11 (lH,br s) ; 
ral 20 D : -58.1°(c=0.12,CHCl 3 ) 


14 


iPr h 


ivioviu/z,/ - jh-z^jvi jutv^ncaiy • j jdo, z^du, iooo, i03u, 1011, 
1587, 1530, 1342, 1249, 870, 756 cm" 1 ; NMR2 (300 MHz): 
1.16-1.27(6H,m), 1. 50-2.20(1 lH,m), 2.56-2.67 (lH,m), 
3.04- 3.37 (5H,m), 3.67 (2H,s), 4.043-4.28 (2H,m), 4.68 
(lH,d,J=7.4), 7.07-7.28 (4H,m), 7.44 (1H, dd,J=2.5,9.9), 
7.58 flH,d,J=8.5), 7.72-7.91 (4H,m), 9.50 (lH,br s) ; j 
Tan 20 !, : -68.6°(c=0.09,CHCl 3 ) 


15 




lvioyiiuz) .j /o^jvi j , lKjneaij . jzo^f, z^oz, loyu, ioz/ 5 1011, 
1591, 1530, 1478, 1420, 1249, 870, 756 cm' 1 ; NMR2(300 
MHz): 1.62-2.22 (llHm), 2.53-2.68 (lH,m), 3.10-3.22 (1H, 
m), 3.26-3.40 (3H,m), 3.74 (2H,s), 4.00-4.18 (lH,m), 4.25- 
4.44 (lH,m), 4.56-4.62 (lH,m), 7.10-7.30 (3H,m), 7.39-7.48 
(2Hjn),7.58-7.65(lH,m),7.72-7.86(4H,m), 10.13(lH,br s) ; 
\aY° D : -78.0°(c=0.18,CHa 3 ) 


16 




1456, 1342, 1216, 871, 757 cm" 1 ; NMR2(300 MHz): 1.47- 
1.62 (2H,m), 1.71-2.20 (9H», 2.52-2.62 (lH,m), 3.14-3.40 
(4H,ra), 3.68 (2Hs), 4.02-4.27 (2H^n), 4.61-4.68 (lH,m), 
6.86-7.14 (3H,m), 7.20-7.30 (lH,m), 7. 40-7. 47(1 H,m), 7.55- 
7.62 (lH,m), 7.71-7.84 (3H,m), 8.24-8.32 (lH,m), 9.79 (1H, 
br s) ; r a f° D : -80.8°(c=0.22,CHCl 3 ) 


17 


OTBS 


MS(m/z):630(M0; IR(neat) : 3379, 2953, 1636, 1597, 1521, 
1454, 1340, 1253, 913, 840, 754 cm" 1 ; NMR2 (300 MHz): 
0.30(6H,s), 1.02(9H,s), 1.42-1.58 (2H,m), 1.66-2.18 (9H,m), 
2.28-2.42 (lH,m), 3.08-3.46 (4H,m), 3.68 (2H,s), 3.96-4.22 
(2H,m), 4.43-4.52 (lH,m), 6.78-6.86 (lH,m), 6.88-6.98 (2H, 
m), 7.18-7.30 (lH,m), 7.38-7.47 (lH,m), 7.53-7.62 (lH,m), 
7.70-7.84 (3H,m), 8.34-8.44 (lH,m), 8.93 (lH.br s) 
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18 


H 2 N H 


ivio^nvzj . jij^m iKvneatj . oj ju 5 Zyz>j 9 10/ /, iozo, ioiz 9 
1533, 1511, 1480, 1217, 1140, 754 cm- 1 ; NMR2(300 MHz): 
1.48-2.25 (HH,m), 2.50-2.58(lH,m), 3.16-3.40(4H,m), 3.67 
(2H,s), 3.90-4.10(lH,m), 4.18-4.26(lH,m), 4.56-4.65(lH, 
m), 6.71-6.80 (2H,m), 6.96-7.03 (lH^n), 7.20-7.30 (lH,m), 
7.36-7.48 (2H,m), 7.54-7.62 (lHjn), 7.71-7.82 (3Hjm), 9.11 
(lH,br s) ; r a. 1% : -114°(c=0.04,CHCl 3 ) 


22 


fX H 


MS(m/z) . 562(M ), IR(neat) . 3346, 2942, 1663, 1629, 1528, 
1246, 1140, 1050, 909, 732 cm -1 ; NMR2(300 MHz): 1.75- 
1.82(llH,m), 2.00-2.15(2H,m), 2.20-2.35 (lH,m), 2.36-3.00 
(lH,m), 3.23 (2H,br s), 3.42-3.54 (1H, m), 3.66 (2H,s), 3.96- 
4.12(lH,m), 3.96-4.12(lH,m), 4.32-4.63 (3Hm), 4.84(lH,s), 
6.78-6.90(lH,m),7.12-7.36(5H,mV7.38-7.47(lH,m),7.53-7. 
62(lHjn),7.70-7.84(3H,m) ; roln: -52.7°(c=0.21,CHCl 3 ) 


27 




MS (m/z) : 568 (M T ) ; IR (KBr) : 3373, 2952, 1612, 1512, 
1342 cm ; NMR2(300 MHz): 1.59 (4H,brs), 1.74-1. 80 
(2H,m), 1.85-1.95 (2H,m), 2.02-2.13 (3H,m), 2.59(1H, brdd, 
J=5.7,12), 3.23-3.31 (3H^n), 3.37-3.43 (lHm), 3.69 (2H,s), 
4.04-4.17 (lH,m), 4.29 (lH,brd,J=7.2), 4.68 (1H, d,J=7.5), 
7.14 (lH,dd,J=7.5,8.4), 7.20-7.29(lH,m), 7.34 (2H,d,J=7.8), 
7.44 (lH,ddJ=2.4,9.9), 7.60 (lH,brd,J=8.1), 7.74-7.82 (3H, 
m), 9.33 (lH,brs) ; r al 20 D : -94.2°(c=0.01,CHCl 3 ) 


31 


N J 
H 


IR(KBr) : 3412, 2927, 2851, 1734, 1615, 1527, 1479, 1458, 
1374, 1341, 1300, 1222, 1140, 1107, 1047, 975, 872, 807, 
741 cm ; NMR2(300 MHz): 7.58-1.70 (2H, m), 1.70-1.84 
(2H,m),1.86-1.95(2H,m),2.00-2.18(4H,m),2.86-3.06(3H,m), 
3.30 (2H,br s), 3.72 (2H,br s), 4.03 (2H,d,J=13.2), 4.50 (1H, 
brs), 6.91 (lH,s), 7.10 (lH,t, J=7.4), 7.18 (lHtJ-8.0), 7.24 
(lH,m), 7.36(lH,dJ=8.0), 7.43(lH,ddJ=2.2,9.9), 7.60(2H,t, 
J=6.7), 7.72-7.81 (3H, m), 8.40-8.75 (lH,br s) ; HR-MS 
(m/z)511.53(M + ) 


34 


EtO H 


Sal:Fu 

FP: 545 ; NMR1: 1.39 (3H, t, J = 6.9 Hz), 7.69 (1H, dd, J 
= 10.3, 2.5 Hz), 8.18 (1H, d, /= 7.8 Hz) 


35 


NC H 

irT N T 0 

Me \— ' 


Sal:Fu 

FP: 540 ; NMR1: 2.36 (3H s) 3 78 (2H s) 4 41 flH dd 
7=8.3, 3.4 Hz) 


JO 


NC H 


FP: 532 ; EA: Cal (C29H30N5O2FS) C, 65.52; H, 5.69; N, 
13.x i, r 9 j.*j/ 9 0, d.uj. jrnu. oj.Z'f, xi, o./i, in, id.\JU 9 r 9 
3.42; S, 5.96 


37 




Sal: Fu 

FP: 552 ; NMR1 : 3.8 1 (2H, s), 4.54 ( 1H, dd, J = 7.0, 4.2 Hz), 
8.90 (lH,d, 7=4.0 Hz) 


38 


Ql H 


Sal:Fu 

FP: 536 ; NMR1: 3.82 (2H, s), 4.51 (1H, dd, /= 7.6, 3.2 Hz), 
8.35 (lH,d, J =7.6 Hz) 
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39 


Me H 

\X x 


Sal: Fu 

FP: 505 ; NMR1: 3.63 (3H, s), 3.79 (2H, s), 4.35-4.40 (1H, 
m) 


40 


F 3 ? H 

(V Y° 


FP: 570 ; NMR1: 3.69 (2H, s), 4.48 (1H, t, J= 5.4 Hz), 8.88 

/ITT _\ 

(1H, s) 


41 




FP: 527 ; NMR2: 3.65 (2H, s), 4.76 (1H, dd, /= 8.3, 2.9 Hz), 
8.21 (lH,d, 7=8.3 Hz) 


42 


Q-tt o 


■jv >! C 1 f~~+. t„\ • ronA/^ • Tn/T7"T)-.\ • oon^ onco izr-ii i coo 

MS(nvz) . 539(M ) , IR(KBr) . 3296, 2952, 1611, 1532, 
1413, 1343, 1250, 753cm" 1 ; NMR2(300 MHz): 1.49-2.19 
(HH,m), 2.69(lH,dd r r=ll.l,6.0),3.15-3.34(4H,m), 3.68 
(2H,s), 4.20-4.25(2H,m), 4.75(lH,d,J=7.2), 6.77(lH,brs), 
7.12- 7.25(3H,m), 7.42(lH,brd,J=9.3), 7.57(lH,brd,J=8.7), | 
7.72- 7.80(3H,m), 7.92flH,brd,J=7.5), 8.24(lH,brs), 
10.3(lH,brs) ! r«l d : -25.0° (c=0.104,MeOH) 


43 


MeO w N 


MS>(m/z) . 551((M+1) ) , IR(neat) . 2952, 2875, 1607, 1513, 
1341, 1213, 1173cm" r ; NMR2(300 MHz): 1.40-1.55(2H,m), 
1.75-2.18(10H,m), 3.04-3.20(6H,m), 3.66(2H,s), 3.77(3H,s), 
3.96-4.35(3H,m), 5.15-5.23 (lH,m), 6.12-6.20(lH,m), 6.37- 
6.40(lH^ii), 7.11 (lH,d,J=8.7), 7.20-7.27(111^1). 7.42(lH,d, 
J=9.9), 7.57(lH,d,J=9.6), 7.7 1-7.85 (3H,m) ; [ a ]\ : -20.9° 
(c=0.10JS4eOH) 


44 


O-N^O 

CnhAt 


MS(m/z) . 539(M ) , IR(KBr) : 3314, 2951, 1683, 1612, 
1535, 1344, 1253, 1221, 1048, 871, 792, 730cm"' ; NMR2 
(300 MHz): 1.42-2.21 (HH,m), 2.56(lH,m), 3.15-3.30(4H, 
m), 3.64(2H,s), 4.10(lH,m), 4.24 (lH,d,J=8.2), 4.67(lH,d, 
J=8.5), 6.47(lH,s), 6.97 (lH,tJ=7.3), 7.04(lH,dJ=7.6), 7.15 
(lH,s), 7.39(2H,d,J=8.5), 7.53(lH,d,J=8.8), 7.72-7.77 (3H, 
s); d: -0.06° (c=0.063,MeOH) 


45 


OH 

0 2 N £y 


MS(m/z) - 561(M ) , lR(KBr) . 3381, 2966, 1612, 1534, 
1363,808,734cm" 1 ; NMR2(300 MHz): 2.00-2.42 (12H,m), 
3.41(lH,dd,J=16.8,8.4), 3.57-3.70(3H,m), 4.09 (2H,s), 4.17- 
4.30(lH,m), 4.54-4.58(lH,m), 5.38-5.41 (lH^n), 7.19-7.38 
(3H,m), 7.47(lH,brd,J=9.3), 7.59 (lH,brd,J=8.1), 7.83-7.91 
(3H,m), 8.06(lH,brs), 10.1(lH,brs) ; [ a]*° D : -46.9° 
(c=0.026,MeOH) 


46 


CI H " 
H 2 N"^ 


MS(m/z) : 549(M T ) ; IR(KBr) : 3357, 2952, 1637, 1523, 

1341 1?2fiem " >JMT?9f3fin MH7V 1 rtfl.? IVQWrrrt 9 43 

2.51(lH,m), 3.22-3.30(3H,m), 3.38-3.45 (lH,m), 3.63 (2H, 
brs), 3.72(2H,s), 4.03,4. 17(lH,m), 4.39(lH,d,J=8.4), 4.59 
(lH,dd,J=8.4,1.8), 6.56 (lH,dd,J=9.0,2.7), 6.68(lH,d,J=2.7), 
7.21-7.28(lH,m), 7.43(lH,ddJ=9.6,2.1), 7.58(lH,d,J=9.0), 
7.73-7.82 (3H,m), 7.94(lH,d,J=9.0), 9.06(lH,s) ; [ a] 20 D : 
-18.2° (c=0.022,MeOH) 
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47 


jff—%. H 


ms>{m/z) . dzd(M ) , lK(KJt$r) . 333/, 2952, 1610, 1518, 
1362, 1249,738cm' 1 ; NMR2(300MHz): 1.35-1.48 (2H,m), 
1 .60-2.08(1 lH,m), 3.15-3.35(6H,m), 3.61(2H,s), 3.98-4.13 
UHm), 4.35-4.45(2H,m), 6.26(1HAJ=8.1), 6.55(lH,brs), 
6.79(1HAJ«8.1), 7.04-7.10(2H,m), 7.21-7.26 (lH,m), 7.43 
(lH,brdJ=8.7), 7.55(lH,brcy=8.4), 7.72-7.8 l(3H,m), 8.07 
(lH,brs); ral 20 D : +5.48° (c=0.084,MeOH) 


48 


Cl H 


NLH{m/z) : :>36(M ) ; lR(KBr) : 3345, 2953, 1614, 1514, 
1479, 1345, 1250, 1213, 1040, 869, 807cm" 1 ; NMR2(300 
MHz): 1.28-1.45(2H,m), 1.63-2.09(10H,m), 2.97-3.16 (6H, 
m), 3.60(2H,s), 3.90-4.20(2H,m),4.35-4.61(2H,m),6.62-6.71 
(2H,m), 6.78(lH,s), 7.20(lH,t,J=8.8), 7.38(lH.d,J=10.2), 
7.52 (lH,dJ=8.5), 7.68-7.76(3H,m) ; [ a] 2rf D : -28.3* 
(c=0.074,MeOH) 


49 


Me h 


MS(m/2) : 517((M+1D ; IR(neat) : 2952, 2875, 1613, 1587, 
1523, 1472, 1342, 1248, 1140cm" 1 ; NMR2(300MHz): 1.37- 
1.53(2H,m), 1.70-1 .88(6H,m), 1.93-2.15 (7Hjm), 3.08-3.33 
(6H,m),3.65(2H,s), 3.95-4.24(2H,m), 4.35-4.45(lH,m), 5.05 
(lH,brs),6.18(lH,s),6.21(lH,s),6.93(lH,gr=7.8), 7.18-7.25 
(lH,m), 7.40-7.44(lH,m), 7.57(lH,d,J=9.6), 7.70-7.82(3H, i 
m) ; r«l d : -45.2° (c=0.042,MeOH) 


50 


Me 

OA 

oH^y 


MS(m/z) : 516(M T ) ; IR(KBr) : 3447, 1702, 1653, 1544, 
1524, 1511, 1460, 1074cm" 1 ; NMR2(300MHz): 1.52-1.97 
(12H,m), 2.53-2.62(lHm), 3.20-3 .43(6H,m), 3.73(3H,s), 
4.03-4.18(2H,m), 4.42-4.50(lH,m), 4.72 (lH,d,J=7.5), 6.73 
(lH,dd,J=1.2,7.2), 6.88(lH,d, J=6.9), 7.04(lH,t,J=7.8), 7.44 
(lH,ddJ=2.4,9.9j, 7.61(lH,dJ=8.4), 7.75-7.82(4H,m), 9.58 
(lH,s) ; f Q! I d : -22.5° (c=0.10,MeOH) 


51 


Me h 


MS(m/z) : 501 (Ml I IR(KBr) : 3347, 2930, 2874, 1609, 
1522, 1342, 1250, 1141, 1052, 908, 870, 732cm" 1 ; 
NMR2(300MHz): 1.53-1.64(2H,m), 1.77-1.88(5H,m), 
2.00-2. 10(4H,m), 2.15(3H,s), 3.11-3.32(6H,m), 3.72 (2H,s), 
4.03-4.15(lH,m), 4.30-4.39(2H,m), 5.03(lH,s), 5.30(lH,s), 
6.55-6.63(2H,m), 7.03(lH,d,J=6.9), 7.10 (1^=7.5), 
7.21-7.28(lH,m), 7.44(lH,dd,J=10.2,1.8), 7.61(lH,d,J=8.1), 
7.74-7.82(3H,m) ; 1 a}\ : -9.4° (c=0.16,MeOH) 


52 


CI H 


MS(m/z) : 550QVT) ; BR(KBr) : 3374, 2953, 1683, 1614, 
1527, 1481, 1345, 1217, 1045, 869, 810cm" 1 ; NMR2(300 
MHz): 1.47-2.13(10Hm), 2.36(lH,s), 3.25(2H,s), 3.39 
(lH,m), 3.62(2H,s), 4.05(lH,m), 4.27(2H,dJ=8.5), 4.52 
(lH,d,J=5.9), 6.57(lH,ddJ=8.8,2.6), 6.63 (lH,d,J=2.6), 
7.17(lH,dd,J=8.8,3.6), 7.38QH, dd » J= 9.9,2.6), 7.67-7.74 
(3H,m), 8.66(lHs) ; \ aY° D : -36.0° (c=0.090JVleOH) 


53 


CI Me 


MS(m/z) : 548(M T ) ; IR(KBr) : 3282, 2951, 1612, 1530, 

19SO l*\lnrr\'' " "KTK/TQ H finft A/TtT»7V 1 1 CI 
i*tu, utj, /J^CIIl , INlvlKZ^pUU ivlxlZJ. I.DU-I.Oj 

(2H,m), 1.80-1.95(5H,m), 2.05-2. 17(3H,m), 2.70 (lH,ddJ= 
11.4,6.0), 3.16-3.35(4H,m), 3.68(3H,s), 4.1 9-4.25 QH,m), 
4.76(lH,d,J=7.8), 6.78-6.79 (lH,m), 7.14-7.28(2H,m), 7.41- 
7.45(lH,m), 7.56-7.59(lH,m), 7.73-7.81 (3H,m\7.93(lH, 
dd,J=6.3,2.1),8.21(lH,brs),10.3(lH,brs) ; [af\ : -33.3° 
(c=0.036,MeOH) 
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54 


H 


MS(m/z) : 531(M T ) ; !R(KBr) : 3374, 2966, 1706, 1620, 
1573, 1513, 1174, 745cm- 1 ; NMR2(300 MHz): 1.40-2.12 
(12H,m), 3.22(4H,m), 3.63(2H,s), 3.63(lH,m), 4.05 (2H,d, 
J=6.1), 4.22(lH,s), 6.58(lH,t,J=7.6), 7.22(lH,m), 7.42(2H, 
m), 7.54(lH,d,J=8.5), 7.69-7.77(3H,m), 8.10 (lH,d,J=8.5), 
8.27(lH,m) ; \a] 20 D : -0.23° (c=0.078,MeOH) 


55 


tBu-O^O 


Uf^fmM • 4R1fN/P> • TPnTRfl ' 3410 ^^H*? ?Q*>4 9R77 
1738, 1632, 1537, 1397, 1365, 1224, 1154, 869cm - ' ; NMR2 
(300 MHz): 1.46(9H,s), 1.52-1.64(6Hm), 1.69-1.80(2H,m), 
1.82-2.14(4H,m), 3.17-3.28(2H,m), 3.29-3.47(2H,m), 
3.96-4.14(lH,m), 4.17-4.28(2H,m), 7.18-7.28(lHm), 
7.39-7.48(lH,m), 7.54-7.62(lH,m), 7.70-7.82(lH,m) ; 


56 


OH (~W' 


MS(m/z) : 530(M T ) ; IR(KBr) : 3353, 2931, 1619, 1538, 
1460, 1243, 992, 757cm- 1 ; NMR2(300 MHz): 1.42-2.01 
(8H,m), 3.20-3.26(4H,m), 3.41(2H,s), 3.62(2H,s), 3.62-3.70 
(4H,m), 3.71(2Hs), 3.99(lH,m), 4.17(lH,dJ=8.2), 6.80(1H, 
t,J=7.4), 6.91-6.99(2H,m), 7.14 (lH,t,J=7.4), 7.22(lH,m), 
7.39(lH,d,J=9.1), 7.53 (lH,dJ=8.5), 7.68-7.76(3Hm) 


59 


QHH 


Mc5(.ni/z; .Dlo(,M lK(neat). 33 / 1, tyjj, loil, loll, laiU, 
1454, 1359, 1343, 1249, 1216, 871, 755 cm' 1 ; NMR2(300 
MHz): 1.48-1.63(2H,m),1.66-2.20(9H,m), 2.51-2.61(lH^i), 
3.10-3.38(4H,m), 3.67(2H,s), 3.97-4.16(lH,m), 4.29(lH,d, 
J=8.5),4.70(lH,d r T=7.4),6.78-6.88(lH,m), 6.93-7.12(3H,m), 
7.19-7.30 (lH,m), 7.39-7.47(lH,mi 7.53-7.62 (1-Hjm), 7.70- 
7 RACXVt rW\ in O'inTT Ur- o^ • r /vi^tf • 1 /^°/v»-ft no r^trrM \ 

/.o'+V JJl,inj 5 lU.Z3vlxl,Dr SJ , | Cx | d . -lOO (C-U.UZ,l^riLJ3) 


60 


CI H 
OH ^ 


MS(m/z) : 551((M+1)1 ; IR(neat) : 2953, 1685, 1609, 1523, 
1479, 1447, 1340, 1249, 1224cm" 1 ; NMR(300 MHz, 
CD 3 OD): 1.75-1.85(6Hm), 2.02-2.30(6H,m), 3.35-3.43(3H, 
m), 3.53-3.65(lH,m),3.82(2H,s),4.05-4.13(lH,m),4.55-4.80 
(2H,m), 7.23(lH,d,J=8.7), 7.33 (lH,td,J=8.7,2.7), 7.51-7.67 
(3H,m),7.84-7.94(3H,m) ; f a] D • -30.8° (c=0.13,MeOH) 


61 


Me 
Q-N 0 


Mo^m/Zj . DJlUM ) , lK(K.br) . J3o7, 2934, lOlo, 1542, 

1512,1477,1342,1245,1227,870cm- 1 ; NMR2(300 MHz): 
1.52-1.92(9H,m), 2.05-2. 18(3H,m), 2.27(3H,s), 2.52-2.62 
(lH,m), 3.21-3.42(4Hm),3.71(2Hs), 4.72(lH,d,J=7.8), 6.73 
(lH,dJ=8.4), 6.88(lH,d,J=8.4), 7.02(lH,dd,J=8. 1,15.9), 
7.44 (lH,d,J=9.91 7.59(lH,d,J=8.1), 7.74-7.82(4H,m), 9.57 
(lH,s) ; ral d : -48.8° (c=0.40,MeOH) 


62 


Me H q 

ho^ £jr 


MS(m/z) : 530(M T ) ; IR(KBr) : 3367, 2953, 1614, 1542, 

1S9^ i^n i^zt^ 100^ SAO *7M/»rrri " XTNyTDO^nn A/rur^^* 
Ijzj, Ij^o, ooy, /o3Cm , INJNlKZ\3UUMilZJ. 

1.50-1.61(2H,m), 1.70-1. 9 l(6H,m), 2.03-2. 17(4H,m), 2.08 
(3H,s), 2.53(lH,dd,J=5.9,12.0), 3.17-3.37(4H,m), 3.67 (2H, 
s), 4.03-4.14(lH,m), 4.30(lH,d,J=8.4), 4.59(lH,d,J=7.2), 
6.54 (lH,s), 6.55(lH,dd,J=3.0,4.8), 7.21-7. 27(lHm), 7.41- 
/.:>U(2H,m). 7.56(lH,d,J=9.3), 7.72-7 .79(3H,m), 8.93 (1H, 
s) ; ral d : -50.4° (c=0.60,MeOH) 


63 


NC H 


Sal: Fu 

FP: 526 ; NMR1: 3.82 (2H, s), 4.42 (1H, dd, /= 8.3, 3.0 Hz), 
7.96(lH,dd, J =9.1, 5.9 Hz) 
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64 


EtOOC h 

u N i° 


Sal: Fu 

FP- 573 : NMR1* 1 ^6 (3H t 7 = 7? HV> 3 80 O 6 97 
QH,d,J = 7.8Hz) 


65 


H 2 N-CO H 

(V N Y 0 


Sal: Fu 

FP: 544 ; NMR1: 4.20 (1H, dd, J = 8.6, 2.2 Hz), 7.69 (1H, 
dd, J = 10.3, 2.5 Hz), 8.53 (1H, d,J = 8.3 Hz) 


66 


CN 
0"N T O 


Sal:Fu 

FP: 544 ; NMR1: 3.85 (2H, s), 4.43 (1H, dd, J= 8.3, 2.9 Hz), 

*~l C\H /ITT JJ T /\i <; / ty \ 

7.96 (1H, dd, J = 9.1, 5.6 Hz) 


67 


CN 

0-Ko 

ci ( y 


Sal:Fu 

FP: 560 ; NMR1: 3.83 (2H, s), 4.44 (1H, dd, J= 8.1, 3.2 Hz), 
7.96 (1H, dd, J= 8.8, 5.9 Hz) 


68 


nJPh 

NC 


Sal:Fu 

FP: 530 ; NMR1' 3 65 (3H 3 86 (2H 7 42 HH dt J 
= 8.8,2.5 Hz) 


69 


NC 


FP: 513 ; NMR1: 3.68 (2H, s), 7.08 (1H, t, J= 7.6 Hz), 7.94 
(lH,dd,7=8.8,5.8Hz) 


70 


NC H 


FP: 512 ; NMR1 : 3.69 (2H, s), 6.60 (1H, t, J = 7.6 Hz), 7.06 
(lH,d,J=8.8Hz) 


71 


NaOOC h 

ay 


FP: 567 ; NMR1: 4.24 (1H, dd, J = 8.8, 2.0 Hz), 6.99 (1H, 

L, *f 1 ' —> M.±£*J 9 O.^J^J yxJTLy U, J O.J xxJu) \ 


72 




FP: 528 ; NMR1 : 3.73 (2H, s), 4.43 (2H, d, /= 6.4 Hz), 8.24 
(lH,t,/=5.9Hz) 


73 


0 2 N 

nor 0 


Sal: Fu 

FP: 545 ; EA* Cal fC^H-^N/iO/iF Ca¥LO<l H9O) C 61 94- H 
5.79; N, 8.25; F, 2.80. Fnd: C, 62.14; H, 5.72; N, 8.21; F, 2.80 


74 


<5r£ 


Sal: Fu 

FP: 534 ; EA: Cal (C3jH33N3O2ClF.C4H4O4.H2O) C, 62.92; 
H, 5.88; N, 6.29; Cl, 5.31; F, 2.84. Fnd: C, 62.92; H, 5.75; N, 
6.12; F, 2.74; Cl, 5.22 
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75 


OS H 


Sal: Fu 

rr: 540 , JNJVLKl: 5. id (Zn, S), 4.Z0 UJri, 0, J - o.i tiZ), i.io 
(lH,t,7=7.3Hz) 


77 




NMR2: 3.68 (2H, s), 4.31-4.45 (1H, m), 7.58 (1H, d, 7 = 8.8 
Hz) ; EA: Cal (C 3 iH 3 5N 2 OF) C, 79.11; H, 7.50; N, 5.95; F, 
4.04. Fnd: C, 79.13; H, 7.77; N, 5.88; F, 4.23 j 


78 




FP: 500; NMR2: 3.10 (2H, t, 7 = 5.4 Hz), 4.23-4.37 (1H, m), 
7.60(lH,d,7 = 8.8 Hz) 


79 




FP: 531 ; NMR2: 3.68 (2H, s), 4.22-4.34 (1H, m), 7.58 (1H, 
d,7= 8.4 Hz) ; 


80 


S^NH 


Sal:Fu 

FP: 514 ; ISfMRl: 3.82 (2H, s), 4.17-4.30 (1H, m), 7.97 (1H, 
dd, 7 =8.8, 5.9 Hz) 


96 


o 

& 


FP: 514 ; NMR2: 3.55-3.90 (4H 3 m), 4.21-4.38 (1H, m), 7.60 
(1H, d, J = 8.4 Hz) 


97 


Quo 


Sal: 1.5Ma 

FP: 501 ; NMR1: 7.53 (1H, dt, J = 8.8, 3.0 Hz), 7.76 (1H, 
d, J = 8.8 Hz) , 7.80 (1H, dd, J = 10.0, 2.2 Hz) 


98 




FP: 540 ; EA: Cal (C34H38N3O2F) C, 75.67; H, 7.10; N, 7.79; 


100 


Ph 


Sal: Ox 

FP: 465 ; EA: Cal (C31H29N2OF.C2H2O4. 

H 2 0) C, 69.22; H, 5.81; N, 4.89; F, 3.32. Fnd: C, 69.41; H, 

5.94; N, 4.82; F, 3.28 


103 




MSfm/z) : 5580T) ; IRfKBr) : 3426 2909,2851 1656, 
1634, 1544, 1530, 1518, 1361, 1340, 1140cm -1 ; NMR2(300 
MHz): 1.46-1.68(10H,m), 1.72-1.99(12H,m), 2.01-2.12(4H, 
m), 2.25-2.33(lH,m), 3.21-3.30(3H,m), 3.32-3.40(lH,m), 
3.67(2H,s), 3.96-4.22(3H,m), 6.56-6.68 (lH,m), 7.20-7.28 
(lKUn), 7.40-7.46(lH,m), 7.57 (lH,d,J=8.1), 7.71-7.82 (3H, 
m) ; ral 20 D : -34.1° (c=0.27 T MeOH) 
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104 


Me H 

liT N Y 0 

H 2 N-CO O 1 


MMm/z) . 557(M ) , IR(KBr) : 3400, 2954, 2925, 2871, 
1659, 1615, 1575, 1540, 1401, 1352, 1251cm -1 ; NMR(300 
MHz, CD 3 OD): 1.66-1.82(6H,m), 1.96-2.22 (6H,m), 2.27 
(3H,s), 3.16-3.38(3H,m), 3.45-3.56(lH,m), 3.76(2H,s), 3.94- 
4.04(lH,m), 4.45-4.51 (lH,m), 7.21-7.3 l(2H,m), 7.44-7.50 
(lH,m), 7.54-7.62(2H,m), 7.75-7.89(4H,m) ; [ a] 20 D : 
-50.8 (c=0.09,MeOH) 


105 


MeH 

ifT N Y° 

MeO-CO O 1 


MS(m/z) : 572(lvO ; IR(KBr) : 3399, 2952, 2928, 2871, 
1718, 1614, 1581, 1538, 1449, 1296, 1247,763cm" 1 ; NMR2 
(300 MHz): 1.50-1.68(2H,m), 1.7M.92(4H,m), 1.96-2.22 
(5H,m), 2.32(3H,s), 2.58-2.72(lH,m), 3.12-3.40(4H,m),3.68 
(2H,s), 3.87(3H,s),4.01-4.12(lH,m),4.67(2H,d,J=8.1), 7.17- 
7.29(2H,m), 7.39-7.46(lH,m), 754-7. 62(lH,m), 7.68-7.83 
(4H,m), 8.65(lH,s), 9.70(lH,s) ; [ a : -44.0° 
(c=0.16,MeOH) 


106 


MeH 


MS(m/z) : 530(M T ) ; IR(KBr) : 3390, 2952, 2926, 2878, 
1672, 1607, 1531, 1471, 1345, 1251cm' 1 ; NMR2(300 
MHz): 1. 50-1 .64(2Hm),l. 68-1. 78(2H,m), 1.79-1 .92(3Hm), 
1.96-2.15(5H^n), 2.07(3H,s), 2.47-2.58(lH,m), 3.12-3.37 
(4H,m), 3.66(2H,s), 4.02-4.15(lHm), 4.29-4.38 (lH,m), 
4.62 (lH,drT=7.8), 6.54(lH,d,J=7.8), 6.88-6.96(lH,m), 7.18- 
7.28(lH,m), 7.34-7.45(2H^nX 7.55 (1IW=8.4), 7.69-7.80 
(3H,m),9.12(lHs) ; ral d '• -46.6° (c=0.58,MeOH) | 


107 


F H 


MS(m/z) : 534(M T ) ; IR(KBr) : 3383, 3058, 2953, 2878, 1676, 
1613, 1527, 1344, 1223, 1101cm" 1 ; NMR2(300 MHz): 
1.47-1.63(2H,m), 1.71-2.14(9H,m), 2.39-2.48(lH,m), 3.17- 
3.32(3H,m), 3.33-3.41(lHm), 3.66(2H,s), 3.98-4.12(lHm), 
4.28^.36(lKUi), 4.55(lH,dJ=7.5), 6.42-6.52 (2Hm), 7.19- 
7.28(lH,m), 7.39-7.46(lH,m). 7.55(lRd,J= 8.7), 7.70-7.82 
(4H,m), 8.89(lH,s) ; [ar D : -45.3 (c=0.46,MeOH) 


108 


0 2 N H 
HCT^ QT 


MS(m/z) : 561(M T ) ; IR(KBr) : 3363, 2953, 2878, 1656, 
1633, 1523, 1480, 1345, 1290, 869cm" 1 ; NMR2(300 MHz): 
1.54-2.32(12H^n), 3.26-3.41(3H,m), 3.52-3.62(lH,m), 3.67 
(2H,s),4.06-4.18(lH,m), 4.50-4.62(2H,m), 6.92-6.98(lHm), 
7.19-7.33(2H,m), 7.54-7.60(lH,m), 7.71-7.81(3H,m), 8.29 
{in,aj-y.v), w.W{lti,s) , \ a \ D .-65.5 (c=0.38,MeOH) 


110 


W 0H 


FP: 516; NMR2: 3.06 (2H, t, J = 5.6 Hz), 6.64 (1H, dd, J = 
7.4, 1.0 Hz) , 7.34 (1H, dd, J = 8.2, 7.4 Hz) 
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S3 



H 



Ex 


A-X-B- 


Dat 


4 


OOl^O 


MS(m/z):514(M0; IR(neat): 3347, 2949, 2871, 1724, 1633, 
1523, 1429, 1346, 1213, 748 an 1 ; NMR2(300 MHz): 1.36- 
1.55 (2H,m), 1.74-2.32 (8H,m), 2.76-3.18 (4H,m), 3.26-3.42 
(lH,m), 3.48-3.97 (5H,m), 4.06-4.30 (2H,m), 4.64-4.88 (3H, 
m), 7.06-7.32 (7H,m), 7.40-7.53 (lH,m), 7.69-7.82 (lH,m), 
8.22-8.29 (lH,m) ; r al 20 D : -4.04°(c=0.10,CHCl 3 ) 


5 


BnNHyO 


MS(m/z):488(NT); IR(neat): 3312, 2947, 1721, 1524, 1428, 
1347, 1214, 753, 699, 665 cm" 1 ; NMR2(300 MHz): 1.35- 
1.54 (2Hm), 1.71-2.25 (7Hm), 2.38-2.50 (lH,m), 2.78-3.42 
(4H,m), 3.58-3.93 (3H,m), 4.12-4.48 (4H,m), 7.17-7.60 (7H, 
m), 7.70-7.83 (3Hm), 8.22-8.24 (lH,m) ; [a] 20 D : -40.5° 
(c=0.69,CHCl 3 ) 


10 


?r h 


MS(m/z):552(M T ); IR(neat): 3351, 2946, 1691, 1631, 1529, 
1437, 1354, 1250, 1025, 870, 753 cm" 1 ; NMR2 (300 MHz): 
1.41-1.57 (2H,m), 1.90-2.25(7H,m), 2.44-2.53 (lH,m), 2.78- 
2.91(2H,m), 3.25-3.35(lH,m), 3.42-3.50(lH,m), 3.63(2H,s), 
3.68-3.34 (2H,m), 4.32 (lH,d, J=8.2), 4.63-4.68 (lH,m), 
6.92-7.00 (lH,m), 7.20-7.33 (2H,m), 7.40-7.55 (3Hm), 
7.68-7.83 (3H,m), 8.27-8.34 (lH,m), 9.30 (lH,br s) I 
r a Fd : -43.4°(c=0. 17,CHC1 3 ) 


19 


CI H 


MS(m/z):508(M T ); IR(neat): 3367, 2945, 1692, 1631, 1593, 
1529, 1441, 1356, 1142, 871, 753 cm" 1 ; NMR2(300 MHz): 
1.40-1.58 (2Hm), 1.78-2.26 (7H,m), 2.47-2.57(lH,m), 2.78- 
2.92(2H,m), 3.22-3.33(lH,m), 3.37-3.46(lH,m), 3.64(2H,s), 
3.68-3 .84(lH,m), 4.30(lH,<y=7.7), 4.68(1H<1,J=7.1), 6.97- 
7.06 (lH,m), 7.20-7.54 (5Hm), 7.68-7.84 (3H,m), 8.30-8.38 
(lH,m), 9.53 (lH,br s) ; [ 0! 1 20 D : -88.7°(c=0.09,CHCl 3 ) 


20 


iPr h 


MS(m/z):516QT); IR(neat) : 3355, 2963, 1681, 1630, 1526, 
1451, 1216, 1141, 756, 666, 871 cm" 1 ; NMR2(300 MHz): 
1.15-1.32 (6H,m), 1.42-1.58 (2H,m), 1.74-2.27(7H,m), 2.57- 
2.68(lH,m), 2.80-2.92(2H,m), 3.00-3.40(3H,m), 3.64(2H,s), 
4.31 (lH,d,J=8.0), 4.69 (lH,d,J=7.4), 7.06-7.32 (4H,m), 
7.40-7.54 (2H,m), 7.70-7.90 (4H,m), 9.42 (lH,br s) ; 
ral 20 D : -122.0°(c=0.08,CHCl 3 ) ' 


21 




MS(m/z):516(M T ); IR(neat): 3349, 2957, 1612, 1582, 1513, 
1250, 1140, 1111, 1067, 1041, 908, 731 cm' ; NMR2(300 
MHz): 1.15-1. 3 l(6H,m), 1.32-1.49(2H,m),1.70-2.23(8H,m), 
2.76-3.00(3H,m), 3.06-3. 18(2H,m), 3.23-3.34(2H,m), 3.58- 
3.80 (3H,m), 4.22-4.34 (lH,m), 4.41-4.50 (lH,m), 6.52-6.73 
(2H,m), 7.04-7.16(2H,m), 7.20-7.30(lH,m), 7.38-7.56(2H, 
m), 7.70-7.82 (3H,m) ; \ al 20 D : -34.1 o (c=0.11,CHCl 3 ) 
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23 


O-JLo 

Me> N - 


Ma(ni/z;oU2(M ), lR(neat) . 3348, 2947, 1632, 1530, 1358, 
1250, 1141, 909, 870, 769, 731 cnT ; NMR2(300 MHz): 
1.42-1.57(2H,m), 1.75-2.25(13H,m) 5 2.50-2.60(lH,m), 2.80- 
2.92 (2H,m), 3.22-3.33 (lH,m), 3.36-3.46 (lH,m), 3.60-3.81 
(3H,m), 4.34 (lH,d,J=7.4), 4.68(lH,d,J=7.1), 7.02-7.10 (3H, 
m), 7.21-7.30 (lH,m), 7.40-7.54 (2H,m), 7.70-7.83 (3H,m), 
8.73 (lH.br s) ; \ af>r> : -117°(c=0.13,CHCl 3 ) 


26 


QHH 

&\ 


MS(m/z) : 476(M*) ; IR(KBr) : 3380, 2946, 1630, 1612, 
1530, 1454, 1362, 1249, 1143, 872, 753 cm' 1 ; NMR2 (300 
MHz): 1.43-1.51(2H,m),1.83-2.16(8H,m), 2.51(lH,dd,J= 
12.3,5.6), 2.81 (lH,d,11.7), 3.16 (lH,,qJ=9.6), 3.32 (lH,t, 
J-8.2), 3.59(2H,s), 3.60(lH,m), 4.37(lH,d, J=7.6), 4.67(1H, 
d,J=7.6), 6.77(lH,t,J=7.3), 6.91(1HA J=8.2), 7.00(lH,d,J= 
7.0), 7.06(lH,d,J=7.9), 7.18-7 .24(2H,m), 7.39(lH,dd,J=9.9, 
2.6), 7.45 (lH,d,J=10.9), 7.67-7.76 (3H,m), 10.13 (lH,s) 


32 


Q-N 0 


ER(KBr) : 3436, 2926, 2852, 1634, 1514, 1396, 1361, 1251, 
1142, 1110, 1068, 872, 754 cm" 1 ; NMR2(300 MHz): 1.40- 
1.58(2H,q,J=11.8),1.85-2.23(7H,m),2.58(lH,ddJ=6.0,12.0), 
2.85 (2H,d,J=11.5), 3.28 (lH,q, J=8.4), 3.41 (lH,t, J=8.0), 
3.62(2H,s),3.73(lHm), 4.35(lH,d,J=7.7),4.68(lH,d, J=7.7), 
7.12(lHt,J=8.1), 7.24(lH,m), 7.32(2H,d,J=8.2), 7.43(lH,d, 
J=9.9), 7.50 (1H, d v T=8.2), 7.72 (2H,d,J=3.3), 7.78 (lH,dd,J= 
3.0,8.8), 9.35 (lH,br s) ; HR-MS (m/z) 543.17(M+) 


33 


OMe ^ 


MS (m/z) : 518(M^) ; IR(KBr) : 3342,2926, 2854, 1635, 
1530, 1496, 1464, 1362, 1245, 1168, 1143, 1118, 1030, 871 
cm" 1 ; NMR2(300 MHz): 1.34-1.50 (2Hm), 1.80-2.03 (5H, 
m), 2.14(2H,qrf=9-l), 2.36(lHm), 2.80(2H,br s), 3.31(lH,q, 
J=6.6), 3.39(lHt,J=8.2), 3.58-3.73(lH,m), 3.6l(2H,s), 3.82 
(3H,s), 4.17(lH,d,J=8.0), 4.36(lH,d,J=7.4), 4.43(2H,d,J= 
5.8), 6.83(lH,d,J=9.9), 6.90(lH,dJ=7.4), 7.17-7.29(3Hm), 
7.40 (lH,brs), 7.42 (lH,d,J=7.4), 7.49 (lH,dJ=8.5), 7.72 
(2H,dJ=5.2), 7.77 (lH,ddJ=3. 0,8.6) ; [ a ] 20 D : -53.4° 
(c=0.03,EtOH) 


57 


Me h 


MS(m/z):494(M T ); IR(neat):3314,2927, 1633, 1537, 1480, 
1394, 1359, 1251, 1143, 1110, 870cm" 1 ; NMR2(300MHz): 
0.79-2.22(20H,m),2.81(2H,d r r=10.2),3.15-3.41(2H,m),3.61 
(2H,s),3-66(2H,m),4.18(lH,tJ=5.3),4.28(lH,dJ=6.7),6.63- 
6.89(lHm),7.20(lH,t,J=8.8),7.38(lH,d,J=7.3),7.46(lH,dJ= 
8.2),7.68-7.77(3H,m) ; \af% : -19.5° (c=0.076,MeOH) 


58 


CI H 


MS(m/z) : 494(M T ) ; IR(KBr) : 2954, 2932, 1700, 1519, 
1477, 1450, 1415, 1338, 1282, 1210, 1119, 946, 842, 740 
cm" 1 ; NMR2(300MHz): 1.26-2.20(10H,m), 2.76 (2H,m), 
3.11(lH,m), 3.20-3.26(3H,m), 3.58(2H,s), 3.67(lH,m), 4.25 
(2H,m), 5.15(lH,s),6.55(lH,t r T=7.5), 6.77(lH,d,J=8.5), 7.09 
(lH,t,J=7.4),7.18(2H,d,J=9.7),7.38(lH,dJ=9.9),7.46(lH,d,J 
=7.9),7.68-7.77(3H,m) ; ral 20 D : -24.2* (c=0.098,MeOH) 


76 




oSl. HL1 

FP: 439 ; MP: 147-149 


81 


PhO 

& 


Sal: HC1 

FP: 455 ; EA: Cal (CzgHayNzOzRHCI) C, 70.94; H, 5.75; N, 
5.71; CI, 7.22; F, 3.87. Fnd: C, 70.80; H, 5.76; N, 5.66; CI, 
7.14; F, 3.60 
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82 


PhCH 2 0 

& 


Sal: HC1 

FP: 469 ; EA: Cal (C30H29N2O2F.HCl.H2O) C, 68.89; H, 
6.17; N, 5.36; CI, 6.78; F, 3.63. Fnd: C, 68.63; H, 6.00; N, 
5.28; CI, 6.74; F, 3.62 


83 


PhCH 2 0^ 


FP: 469 


84 


Ph-CO 

& 


FP: 467 ; EA: Cal (C30H27N2O2F) C, 77.23; H, 5.83; N, 6.00; 
F, 4.07. Fnd: C, 77.46; H, 5.94; N, 5.92; F, 4.31 


85 


F x> 0 

& 


Sal: HC1 

FP: 473 ; EA: Cal (C29H26N2O2F2.HCI) C, 68.43; H, 5.35; 
N, 5.50; CI, 6.97; F, 7.47. Fnd: C, 68.11; H, 5.29; N, 5.48; CI, 
6.95; F, 7.55 


86 


PhS 


Sal: Fu 

FP: 471 ; EA: Cal (C29H27N2OSF.C4H4O4) C, 67.56; H, 5.33; 
N 4 77- S 5 47- F 3 24 Fnd- C 67 63- H 5 26- N 4 74- S 
5.45; F, 3.14 


87 


N-v 

u 


FP: 447 ; NMR: 3.60(2H, s), 3.81(2H, t, J =7.2Hz), 7.54(1H, 
d,/=8.0Hz) 


88 




FP: 429; EA: Cal (C26H25N4OF) C, 72.88; H, 5.88; N, 13.08; 
F, 4.43. Fnd: C, 72.82; H, 5.94; N, 13.03; F, 4.33 


89 


cHex-O 


Sal: 0.5Fu 

FP: 461 ; EA: Cal (C&H33N2O2F.O.5C4IJ4O4) C, 71.79; H, 
6.80; N, 5.40; F, 3.66. Fnd: C, 71.53; H, 6.74; N, 5.31; F, 3.62 


90 


cHex-s^ 
Ph 


FP: 459 ; EA: Cal (C30H35N2OF) C, 78.57; H, 7.69; N, 6.11; 
F, 4.14. Fnd: C, 78.67; H, 7.63; N, 6.14; F, 3.95 


91 


Ph^ 

O 


FP:431 ; EA: Cal (C2gH3iN 2 OF)C, 78.11; H, 7.26; N, 6.51; 
F, 4.41. Fnd: C, 78.35; H, 7.46; N, 6.48; F, 4.49 


92 


PhO / 

o 


FP: 456 ; EA: Cal (CzsHzeNgOzF) C, 73.83; H, 5.75; N, 9.22; 
F, 4.17. Fnd: C, 73.82; H, 5.73; N, 9.20; F, 3.93 


93 


BnO NJ' 


Sal: HC1 

FP- 4Q0 * FA- Cal fr\nFT,.>TMoOoF W1 0 W.,Oi C fi*> 10- TT 

6.40; N, 7.85; F, 3.55; CI, 6.63. Fnd: C, 64.70; H, 6.47; N, 
7.58; F, 3.45; CI, 6.57 ! 


94 


0 

BnO^N-^ 


Sal: 0.5Fu 

FP: 490 ; EA: Cal (C29H32N 3 O3F.0.5C4H 4 O 4 ) C, 67.99; H, 
6.26; N, 7.67; F, 3.47. Fnd: C, 67.76; H, 6.05; N, 7.67; F, 3.38 
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99 


N 


FP: 443; EA: Cal (C27H27N4OF) C, 73.28; H, 6.15; N, 12.66; 
F, 4.29. Fnd: C, 73.11; H, 6.29; N, 12.59; F, 4.00 


109 


V 1 H 
OH ^ 


MS(m/z) : 525(MT) ; IR(KBr) : 3371, 2950, 2813, 1688, 
1632, 1608, 1526, 1479, 1448, 1361, 869cm- 1 ; NMR2(300 
lvisxl). 1 .•iv-i .oy(zii,m;, 1 .cy-z. 3y (,oH,in),z.5o-Z.yy(Zli,m), 
3.31-3.43(lH,m),3.48-3.56(lH,m) J 3.58(lH,d,J=12.8),3.75 
QH,d,J=12.8),3.72-3.84(lH,m),4.61-4.67(lH,m),4.84-4.96 
(lH,m),6.55(lH,ddJ=2.9,8.7),7.12(lH,d^=8.7),7.24(lH,dt, 
J-2.6,8.4), 7.42(lH,dd,J=2.6,9.8), 7.51(lH,d,J=8.4), 
7.70-7.81(3H,mj, 7.94-7.98(lH,m),9.04(lH,s) ; 
ral 20 D : -69.7 (c=0.18,MeOH) 
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MS(m/z) : 576(M T ) ; IR(neat) : 3372, 2950, 2877, 1697, 
1633, 1590, 1528, 1502, 1443, 1343, 1255, 1200, 756 
cm -1 ; NMR2(300MHz): 1.46-2.12(10H,m),2.50(lH, 
m), 3.20 (2H,s), 3.39 (lH,m), 3.50 (2H,s), 4.08(lH,m), 
4.65 (lH,d,J=7.5), 6.81 (lH,d,J=8.0), 6.95-7.09(6H,m), 
7.24 (lH,d,J=8.0), 7.34 (lH,d,J=8.0), 8.33 (lH,d,J=8.5), 
9.49 (lH,s) ; r a 1*% : -7 1 .2°(c=0.03JMeOH) ! 
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MS(m/z) : 612(M T ) ; IR(KBr) : 3373, 2933, 1375, 1697, 
1632, 1590, 1528, 1442, 1342, 1249, 1055, 872, 754 
cm' 1 ; NMR2(300 MHz): 1.52-2.20 (10H,m), 2.50 (1H, 
m), 3.25 (2H,s), 3.41 (lH,m), 3.82 (2H,s), 4.08-4.22 
(2H^n), 4.65 (lH,d,J=7.0), 7.01 (lH,t,J=7.7), 7.21-7.37 
(3H^n), 7.43 (lH,dd,J=9. 1,2.5), 7.71 (lH,d,J=8.6), 7.82 
(lH,d,J=7.7), 8.30-8.35 (2H,m), 9.48 (lH,s) ; [ af° D : 
-200.0°(c=0.004,MeOH) 
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MS (m/z) : 578 (M T ) ; IR (KBr) : 3355, 2949, 1637, 
1588, 1527, 1436, 1340, 1027 cm" 1 ; NMR2(300MHz): 
1.45-1.55(2H,m), 1.60(2H,brs), 1.70-1.77(2H, m), 1.83- 
2.10(5H,m), 2.43-2.49(lH,m), 3.17(2H,brs), 3.25-3.34 
(lH,m), 3.43-3.49(lH,m), 3.47(2H,s), 4.02-4.l6(lH^n), 
4.24(lH,d,J=8.7), 4.64(lH,brdd, J= 1.5,7.8), 6.94-6.99 
(lH,m), 7.19(lH,dd,J=1.8,8.4), 7.26-7.33(lH,m), 7.37 
(lH,d,J=8.1), 7.50-7.54(2H,m), 8.31 (lH,dd,J= 1.5,8.1), 
9.24 (lH.brs) : f al 20 D : -59.3° (c=0.04,CHCl 3 ) 
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MS (m/z) : 534 (M T ) ; IR (neat) : 3362, 2951, 1695, 
1633, 1592, 1531, 1441, 1340, 1032 cm" 1 ; NMR2 (300 
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3.22-3.30(lH,m), 3.38-3.45(lH,m), 3.47(2H,s), 4.01- 
4.15(lHjm), 4.22(lH,d,J=7.8), 4.6 (lH,brdd, J=1.8,8.1), 
6.99-7.05(lH,m), 7.19(lH,dd,J=1.8,8.1), 7.22-7.28(lH, 
m), 7.34(lH,dd,J= 1.5,7.8), 7.37(lH,d, J=8.1), 7.51(1H, 
d,J=1.5), 8.34(lH,ddJ=1.5,8.1),9.48(lH,brs) ; 
rar 0 D : -85.0°(c=0.03,CHa 3 ) 
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1628, 1530, 1450, 1341, 1031 cm" 1 ; NMR2(300MHz): 
1.19 (3H,d,J=6.6), 1.25(3H,d,J=6.6), 1.47-1.57(2H,m), 

1 fi3C2HhrO 1 79-1 7fif9H irA 1 QfV9H m V9 m 

2.09(3H,m), 2.63(lH,brdd,J=5.4,12), 3.11(lH,dt,J=6.6, 
14), 3.17-3.26 (3H,m), 3.31-3.37 (1H, m), 3.48 (2H,s), 
4.04-4.16 (lH,m), 4.22 (lH,brd,J=8.4), 4.68 (lH,brd, 
J=7.8), 7.08-7.28 (4H,m), 7.38 (lH,d, J=8.4), 7.51 (1H, 
d,J=1.8), 7.88 (lH,dd,J= 1.8,8.1), 9.48 (lH,brs) ; 
f a r° D : -84.7°(c=0.07,CHCl 3 ) 
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*%mt&®Om vitro CCR3*&ttftUSKk b hCCR3»3IIHJft*ffl V>T, CCR3# 
a»^7=f-X hTfeSb heotaxint«t^T^*$n«aaJiart*;W>t>A»S± 
#0»MUBTgHiffiL7b. b hCCR3*3- HT*cDNAft]E*t 
J; 0 £ D — - >i7*L, ftf^^ pEFBOS-neo (Nucleic Acids Research. 18(17):5322, 
1990) pEF BOS-neo-CCR3£{f j&Lfc 0 Xlx£ hn^l/-~> 3 > 

0 , pEFBOS-neo-CCR3£B300-19(^7.pre-BlfflJ!§, Cell. 27(2 part 1): 381-390, 
1981) fCh^>7.7x^->3>U, 2mgtal©tt£ft>KG418-«K£fciHttfc5fcj£ 
t*£#7c (Blood. 93(1): 34-42, 1999) c iI0^^^1%«^M^tyRPMIl64O 
igife (Gibco, BRIo.^U— 7>Hjm, *ffl) KlJRSBU 5 /*M<Z)fura-2/AM (Rt 
», B#) ZtiQX. 37 , CT30»M-r >^ i^-v-a >Lfc. in*||Bl!aF»3 
*;i^v^^S9^^ (0.1%^Jfiltf 7)U^S >, 130 mM NaCl, 5.4 mM KC1, 1 mM 
MgCl 2 , 2.5 mM CaCl 2 , 5.5 mM glucose, 20 mM HEPES (pH 7.4)) T3ESfc# U |Ut£S£ 
tfflllft.' 7 -T*M& LfcOfi £340 nm&tf 380 nrnTM bT 

500nm<Z)3Ofe£&'j£U Mrt^^>-^AM±#^Grynkiewicza©^ (J.Biol. 
Chem. 260 (6): 3440-3450, 1985) KiOjfWUfc. JffliM$B*£fc:*:SBI3ft;£4&£8s 
JnbTl^lfll^gbfc^ bheotaxin (Pepro tech Inc, ^a->?t-y-!ll %k 
B) 50ng/ml^»-r^iI<i:TCCR3S«^Mbfeo *^«^©A^TV^ 

H5fflffl&%WmL. HnS0lt*'biC*589ift^*0IQo4t (b heotaxinM 

1 > 12, 27, 63, 67, 69, 70, 76, 81, 88, 90, 9 
1, 92, 93, 95, 9 7 &£/9 8 ®ft-a-«0.45~0.001 /iM0IC«fi£^Lfc. 

<ikM\&%A (OB-1345872^«K:Ci©N-(l-^>^lf^U5?>-4--f;W) 
^>X75 F) tt*K»©«S*. 10/iMT?tttt«Stt*»S&*»ofc. fc£* MiU© 
WO01/10439^£$E£te, M§&&«K:f3l3i©fb£&#10|UMT?20~50%, 50~80%X 
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USl^ J; 19 , *58S^»ttWViCCR3MSii£tt**-rs - 

2. thtWWSi^lcfflS 

EotaxinK:ft*$tt*CCR3©>J #> Ftt* COGA*&©B«fc£ D#K«©K« 
&£§l#fi£"$\ I£ISIftLfc$?lt^temajor basic protein (MBP), eosinophil cationic 
protein (ECP)» eosinophil-derived neurotoxin (EDN)% eosinophil peroxidase (EPO)^I© 

A <fc «9 ff* £ nfc^ifiL50 ml^PBST 2 L HISTOPAQUE 1083 (g 

M«: Sigma, 5X~U^ *B) IClILTS^il, «gJfcfi5JiB&fc: 
•koTlf C©#iB£«S&g*TiSjfilLfc&, KCDl6»-^f 

PUM— Xtffi^BJ&ftffi^Xf-J* (Miltenyi Biote^ Bergisch Gladbach, K-fSO 
&J3V>> ($?m^it^>95%) d©#&«0.1% BSA^W 

RPMIl640*&fflltJR» U 4xl0 4 /well£&3 «k 5 \Z96ft7°U- h fC^LTHi^lCffi 
V^Cc &^7x;i/«|$ i boT2.5%BSA^WPBS^J:t)37 £ C'r2^^lSLT7* 
□ y^^fTofc. t heotaxm5ng/ml£gsiQ^ C0 2 'T >*a.^— ^— rttcafflflS 
54»Ilfc. £©&* «BJfi±»*iaJRbT±?1»«1 J ©EDN*SPhannadaEPX 
RIA^yh (Pharmacia Corporation — jl— 5** — „ ' \Z&oTMfchfz B 
t h eotaxin Kl J; * jfil » B# iCDMSO \Z®M L & fc£4& £ SSiD L (S^DMSOitg 
0.1%) EDnm&tZffrrzmmttR&ICsM (t h eotaxinffllffi «k * EDNittHi 
fflf|jiJT3«g) T^b/to 

*ttHlC*V>T3ttSW 1 , 1 2, 2 7, 6 3 ©ffc£4&«0.50~21 nM©IC 50 {4^^ 
L7Co 

3. #»MIM«te©M 

Das&©^rffi (J. Immunol. 159(3): 1466-1473, 1997) &~ Mlt> eotaxinS-%-tC 
cfcoT^«$nSMrtM^©^iPt^TSW$'JMT*%BJ^tl©CCR3 
feft«Ufl£ff«L&. fcttftBfltel 0 fc3P67;^5 > (OVA; 0.1 mg) 

S^*MTJ1/S-^A (3.3 mg) ml© >J (PBS) 
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^Xeotaxin (Pepro tech Inc> ~ n — — v— jNi *H) £— EE&fc 9500ng (0.1% 

£eotaxinK4©30~60#ffifc&-£L£. EotaxinK4©6l^p|Bl^fcWffflfC «k X) 
£ifcJE-ti:Use>> iUM^U>^*^aAlfc!K5iniTilftBrt*«s#U tt£0iK 
Ufeo «Wfi»[tt't;^y^a (Sftilii: B#ft«, SCSC, B#) fcJ; t)$!]£L 
feo Cytospin3 (SfiKV : Shandom tfyW— *H) ICT^LfcitK 
#£Diff-Quik (SUM : SI|gKi£ttj££3:, #F> B#) T»fiU ^Sftgj 

TTtta©3oo<io«jfi*0»»s*js:&s!i^b, ^(Dm^zmmmmzfrvz z\ t 

©$»£3ltfc5Lfc. 

^m-±©?ij^©pj|gtt 

ccR3»a*ifi©fittft:*ai«-r*^ (ccr3^m) ccr3© 

7Mf-tt&J*#, MtffcmvJRJfct 
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fit © « ffl 



A:H, Btft£tlTV>Tt>J:V>7U— ;k BftSnrvvrfcckV^xoat 

X:&£> -R 00 -> C 2 ^7;i/^r— C 2 ^7JV^-U>, -0-, -S-, -SO-, -S0 2 -, 
-NR 4 -, -CO-, -CO r , -CONR 4 -, -NR 4 CO-, -NR 4 -CO z -, -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R°°-0-, -R 00 -S-, -R°°-SO-, -R°°-S0 2 -, -R 00 -NR 4 -, 
-R 00 -CO-, -R 00 -O-CO-, -R°°-C0 2 -, -R°°-CONR 4 -, -R 00 -NR 4 CO-, -R 00 -NR 4 -CO 2 -, 
-R°°-NR 4 -CO-NR 5 -, -R 00 -NR 4 SO 2 -, -R°°-S0 2 NR 4 -, -R 00 -O-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -SO 2 -R 00 -, -NR 4 -R°°-, -CO-R 00 - , -CONR 4 -R°°- , -NR 4 CO-R°°- , 
-NR 4 -CO-NR 5 -R°°-, -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R°°-;m-O-CO-NR 4 -R 0D - ; 

r 00 : nm^nx^xh^c^7)v^u> ■, 



R 3 : a -r°, c 2 . 6 7;i^-;k c 2 . 6 7;i^~;k -oh, -sh, -n(rV 

-CHO, -C0 2 R 4 , -CON(R 4 ) 2 , -NR 4 CO-R°> -NR 4 CO-(M£ ftTliT^cfcW 




(I) 
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U-M» -NR 4 -CO-NR 5 -R°, -NR 4 S0 2 -R°> -NR*SO r (fi&2ftWT i b«k^7 
U -0-R°, -S-R°, -SO-R 0 , -S0 2 -R°, -S0 2 NR 4 -R°3U;£-S0 2 NR 4 -(g#l£ 

R°: «&£nWTfc«kV>c,.67;Wl/; 
k: 0, lX«2 ; 
W : CHXteN ; 

Y : -CONR 4 -, -NR 4 CCK -NR 4 -C0 2 -, -CO-, -R 00 -CONR 4 -> -R 00 -NR 4 CCK -C 2 ^7 
JV^r ~ J/ >-CONR 4 -, -C 2 . 6 7;P^r— l/>-NR 4 CO-, -C 2 . 6 7 )l>*-U>-COm. 4 -. 
-C 2 ^7;l/4 1 -l/>-NR 4 CO^ -0-R°°-CONR 4 -, -O-R 00 -NR 4 CO-, -S-R 00 -CONR 4 -, 
-S-R°°-NR 4 CO- , -SO-R 00 -CONR 4 - , -SO-R 00 -NR 4 CO- , -NR 4 -R 00 -CONR 4 - , 
-NR 4 -R°°-NR 4 CO-> -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -, -NR 4 CONR 5 -, -C0 2 -, -O-CO-NR 4 -, 
-O-R 00 -, -R°°-CK -C(=N-C0 2 C 3 ^7;Wl/)-NR 4 -, -C(=N-S0 2 C w 7;i'4 i ;i/)-NR 4 -, 
-C(=N-S0 2 NH 2 )-NR 4 -, -C(=CH-N0 2 )-NR 4 -Xte-C(=N-CN)-NR 4 - ; 

R 21 &tfR 22 : m-X\ttWzmtZ?T, -H, -RVAOy>, -OH, -0-C^7)V* 

;k -cn, -conh 2 , -co 2 HX«-co 2 -c^7;i/^;i/ ; ^taR^tfR 22 *)*— fat 

■? 1? * iff s nt iri t t> cfc ^c^7)v* v y t h TR™%.ztR 22 &m£-rz> m t 7. 

n : 0, IX\$2 ; 

7;Mr;i>*&f . AtfH, X?W8£, B^'7x-JK iO, Y#CONH®* 

Mfc* £CF©fc£W*l&< : Y^-C0NR 4 -X«-NR 4 C0NR 5 -T^I9, (i)X# 
-R 00 -, -0-> -R^-SOz-X^-SOz-R 00 -, (ii) X#-SOr> -NR 4 -, -NR 4 CO-. -NR 4 S0 2 -, 
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-NR 4 -R 00 -X«-R°°-S-> A^m^©v^n7;V^;k (iii) X^-R 00 -NR 4 -, 

-R 00 -NR 4 -CO-X«-R 00 -NR 4 SO 2 -, flO, AffiMm&Q) DT^JWfililffl 
7x~;k (iv)X7&*-CO-, ^(AD^X N0 2 , CN, C,.67;Wk AD$* 

>-ptjftsnfcc w 7;v*;k c,-67;i/^i/>-7x-;K o-c,. 6 7;v*;k o-(^ 

D^r>Tfi^nfcC w 7M^ S0 2 -Ci. 6 7;Wk CONH 2 , C0 2 HS^C0 2 -C^ 
7;l/^;l/)^&MWSn5SO*TiBiftSnTViT ! b«J:Vi7x-;k Xtt» (v) X 
^-S0 2 -> -CO-Xte-R 00 -CO-, RWR^tfeCH, dO, B^gfT^^fi 

2. Y/^-CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -CO-, -R°°-CONR 4 -, -R 00 -NR 4 CO-, 
7;i/^r-l/>-C0NR 4 -, -C 2 . 6 7;l-^-I/>-NR 4 CO-, -C 2 -67;^-l/>-CONR 4 -, 
-C 2 ^7;i/^r-b>-NR 4 CO-, -O-R 00 -CONR 4 -, -0-R°°-NR 4 CO-> -S-R 00 -CONR 4 -, 
-S-R°°-NR 4 CO- > -SO-R°°-CONR 4 - , -SO-R 00 -NR 4 CO- , -NR 4 -R°°-CONR 4 - > 
-NR 4 -R°°-NR 4 CO-> -S0 2 NR 4 -, -R°°-S0 2 NR 4 -7.te-NR 4 CONR 5 --e^ SIf ^©tolS 1 

3. (n) Tjsans^ifcxtt-tcDii^teKiwssnsift. 



TViT*>«tVi5B«$nfc^^o7;^;l'Xtt«SISnWTt>«fcVi5/^P7^ 

X:»£* -R 00 - C 2 47)Wr-V>, C 2 -*T)V*-ls>, _ck -S-, -SO-, -S0 2 -, 
-NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-, -NR 4 -C0 2 -, -NR 4 -CO-NR 5 -, -NR 4 S0 2 -, 
-S0 2 NR 4 -, -O-CO-, -O-CO-NR 4 -, -R°°-0-, -R°°-S-, -R 00 -SO-, -R°°-S0 2 -, -R 00 -NR 4 -, 
-R 00 -CO-, -R 00 -O-CO-, -R 00 -CO r , -R°°-CONR 4 -, -R 00 -NR 4 CO-, -R 00 -NR 4 -CO r , 
-R 00 -NR 4 -CO-NR 5 -, -R 00 -NR 4 SO 2 -, rR°°-S0 2 NR 4 -, -R°°-0-CO-NR 4 -, -O-R 00 -, -S-R 00 -, 
-SO-R 00 -, -S0 2 -R°°-, -NR 4 -R°°-, -CO-R 00 - , -CONR 4 -R 00 - , -NR 4 CO-R 00 - , 




(ID 
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-NR 4 -CO-NR 5 -R°°-> -NR 4 SO 2 -R 00 -, -SO 2 NR 4 -R°°-Xte-O-CO-NR 4 -R 00 - ; 
R 4 £^R 5 : m-X\tKWzmfr?T, HX«C,. 6 7 )V*)V ; ^Vi«R 4 i:R 5 ^- 



r 3 : /\nerx -r°> c 2 .67;i^-;k c 2 _67;u*-;k -oh, -sh, -n(rV 

-CHO, -C0 2 R\ -CON(R% -NR 4 CO-R°. -NR 4 CO-(a^$nTViTfect V>7 
U-;V), -NR 4 -CO-NR 5 -R 0 ^ -NR 4 S0 2 -R°, -NR 4 S0 2 -(MM £ tl WT <£ V>7 
U-;p), -O-R 0 , -S-R°, -SO-R°> -SO 2 -R 0 > -SO 2 NR 4 -R 0 X«-SO 2 NR 4 -(g^$ 

R° : W&2nX^Xb£^C^7)V*)V ; 
k : 0, lX\t2 ; 

Y : -CONR 4 -, -NR 4 CO-> -NR 4 -C0 2 -, -CO-, -R 00 -NR 4 CO-, -C 2 ^7)Vir~ V >-CONR 4 ^ 
-C^T^dr ~ l/>-NR 4 CO-, -C 2 ^7)V^-- V >-CONR 4 -, -C 2 . 6 7)V*- U > 
-NR 4 CO-, -0-R°°-CONR 4 -, -0-R°°-NR 4 (XK -S-R°°-CONR 4 -, -S-R 00 -NR 4 CO-, 
-SO-R°°-CONR 4 -, -SO-R 00 -NR 4 CO-, -NR 4 -R 00 -NR 4 CO-> -S0 2 NR 4 -, -R 00 -SO 2 NR 4 -, 
-NR 4 CONR 5 -, -C0 2 -, -O-CO-NR 4 -, -O-R 00 -, -R°°-0-, -C(=N-C0 2 C,^7;I^^;W)-NR 4 -, 
-C(=N-S0 2 C M 7 )V * ;U)-NR 4 - , -C(=N-S0 2 NH 2 )-NR 4 - , -C(=CH-N0 2 )-NR 4 - X \t 
-C(=N-CN)-NR 4 - ; 

R 2i RZ$R 22 : m-X\Zm*\zmtZ-DX, -H, -R°, Any>, -OH> -0-Cm7)1* 
-CN, -CONH 2 , -C0 2 HX^-C0 2 -C w 7;mr^ ; ^ItR^RZfR 22 ^— wt 
& 1 X**vm*MJ& L X h £ < , \tR 2l %.tfR 22 j)S-fctfc O^fDJI 
ft * »? $ tlTt/^T t> <fc ViC,. 6 7;i/^ 1/ > t L XR 2i RtfR 22 tffa£>tZ>m t X 

n : 0, \X\$2 ; 
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R 1 : -R*\ -Z'-R'Xtt-Z^T^StL** ; 

R 11 : ADy>, -CN, -R°, S^nWTk^WJ-JK il&SnTV* 

Z 1 : -0-, -S-, -SO-, -S0 2 -, -NR 4 -, -CO-, -C0 2 -, -CONR 4 -, -NR 4 CO-> 
-NR 4 -CO-NR 5 -, -NR 4 S0 2 -> -S0 2 NR 4 -, -NR 4 -CO r > -R°°-0-, -R 00 -S-, -R°°-SO-, 
-R^-SCh-, -R°°-NR 4 -, -R°°-CO-> -R 00 -CONR 4 -, -R 00 -NR 4 CO-> -R 00 -NR 4 -CO-NR 5 -, 
-R 00 -NR 4 SO r , -R 00 -SO 2 NR 4 -X«-R 00 -O-CO-NR 4 - ; 

Z 2 : -R 00 -, Om7)W- V Cm7)V*=. V X -O-R 00 -, -S-R 00 -, -SO-R 00 ^ 
-S0 2 -R°°-, -NR 4 -R°°-, -CO-R 00 -, -CONR 4 -R 00 -, -NR 4 CO-R 00 -, -NR 4 -CO-NR 5 -R°°-, 
-NR 4 S0 2 -R 00 -, -SO 2 NR 4 -R 00 -, -NR 4 -C0 r R°°-X \tZ l fcfBS ; 

R J2 : H, WWkZnx^Xb&^7 V li^ni^Ttii^AfnSX 

<BU &>TG>{k&m&&< : Y^-CONR 4 -X«-NR 4 CONR 5 -T^0, #0, (i)X& 

-R 00 -, -O-, -R^-SOz-X^-SOz-R 00 -, (ii) X^-S0 2 -> -NR 4 -, -NR 4 CO-, -NR 4 S0 2 -, 
-NR 4 -R°"-Xft-R 00 -S-, ifi"D. Atf&m&<D*/l7 n7)V*)V, (iii) X#-R°°-NR 4 -, 
-R 00 -NR 4 -CO-X«-R 00 -NR 4 SO 2 -> ^O, A*i4SlH05/^n7;WXtt*ijft© 

7oi-;k (iv)x^-co-, do, a^ad^'x no 2 , cn, d^Wk Any 
>Tijftsnfcc M 7», Ci-6T;i/^i/>-7xn;K o-c,^7;u^;k o-<a 
ny>"e«iftsnfcc w 7;i'^;w), so 2 -c w T;i/^^, conh 2 , co 2 hs.i^co 2 -c 1 . 6 

7;WP)^€»SiR$n*S©*TiSSI$nTl4Tt)«J;Vi7xr:JI/, Xtt, (v)X 
tfi-SChr* -CO-X«-R 00 -CO-, R 21 ^^R 22 ^tt)tCH, fr~Z>, B*«5B^T**S^ 

5 . (S)-N2-(2-i7 □n7x-;i/)-Nl-{exo-8-[(6-7;l- ^-0^7^ l/>-2--T;V)^ ^;l/]-8- 
7 if t*v^D[3.2J]^^^>-3-^;i/)k*nU> 5 >-i,2-v*;U#^1t5 h\ 
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(S)-Nl-{exo-8-[(6-7;U:*P;f 77 U>-2--1 W^;i/|-8-7if fc*->7 0[3.2.1]t^ 
7 >-3- <i )V )-N2-(2- - h P 7 x ~ )V) tf □ U S J > -1,2- 5? # ^ # * If S F\ 
(S)-N2-(2,6-v J 7 P D7x-^)-Nl-{exo-8-[(6-7;l^D±7^ l/>-2--f 
^]-8-71f tf->7 D[3.2.1]^7^>-3-0) en U 5»-l,2-S?;iJJM?*1f5 h\ 
(S)-Nl-{exo-8-[(6-7;i/^0^-7^ l/>-2--T ;i/)y^]/]-8-71f*tf:>7 0[3.2.1]^7 
7 >-3--f ;i/)-N2-(2- h U-7Jl/tn^5 1 ;V7iZJV)t:DiJ v>-l,2-v*;i/^^it 
5 F> (S)-N2-(2-7 P P-4-t F P^v7x-;i/)-Nl-{exo-8-[(6-7;l'^-P^-7^ l/> 

-2--r;W)^5 L ;i/]-8-7iftfv'^P[3.2.i]^-^^>-3-<;i/}tfp u v^-i^-^;!^ 

F, (S)-N2-(2-7 P P-5-t FP^2/7x-;i/)-Nl-{exo-8-[(6-7;^P^-7^ 
V >-2--T ^ ^^]-8-7 If t* v 7 P [3.2.1] :* 7 7 >-3--f ^ ) fcf P U 5? >-l ,2- -7 * 
^tf 5. F , (S)-N2-(2-7 P P -5- 1 K P ^ 7 x :=.;]/)-Nl- { l-[(6-7 Uj-7 

7 i/>-2--r;i^)^^;i/]k°^u v?>-4--r;M tf ny ^>-i,2-v;b;i/#*tf 5 F> 

(S)-N2-(2-v7 7 7x^;i/)-Nl-{exo-8-[(6-7^^P^-7^ 1/ >-2--f ^) ^ ^)V]-B- 
7 If E ~> 7 P [3.2.1] :* 7 7 > -3--T )V ) tf P 'J >-i,2- 5* * ^ 5 F\ 
N-{exo-8-[(6- 7 )V* P ^ 7 7 V >-2--f 3^]-8-7 If tf ^ 7 P [3.2.1]^" 7 7 > 

-3-<;v}-2-(tf^u^>-i-*;v^z:;i/)^>X7$ F\ 2-[(2-7pp7x-;i/)7jv 

7 7-^]-N-(exo-8-[(6-7;U^-P^"7 7 l/>-2--r;i/)^9 1 ;i/]-8-71f E->7 P 
[3.2.1] :* 7 7 >-3--f ;P } ^ > X 7 5 (S)-2-[(2- y7/7i;^y)^f 
;l-]-N-{exo-8-[(6-7;i/^-P^-7 7 ]/>-2--T ;V)^^;U]-8-71f t:->7 P[3.2.1]:t7 
7>-3--f;l/}tTPU> ? >-l-^^^1f5 F, (S)-l-(N-->77-N , -{exo-8-[(6-7;^ 
P^-77 l/>-2-^;U)^^;i/]-8-7if t*->7 P[3.2.1]^-7 7>-3--f ;P}*;wn*5 s 
F-f ;l/)-N-(2->-7y 7x-;k)t°PU-7>-2-^j;^^1f5 F> N-{exo-8-[(6-7;l/:*- 
P 1- 7 7 1/ >-2--f )V)* ^;I/|-8-71f tf ^>7 P [3.2.1]^7 7 >-3--f JV}-2-h F P ^ 
y-6-(kXiJy>-i-^ijH^jl/)^>X7S F\ 2-(7 if /I >-l-# - 
;W-N-{exo-8-[(6-7;V^P-^7 7 l^>-2--f ;V)/^;U]-8-7if h'5/7 P[3.2.1]^"7 

7>-3--rA)^>X75 F\ N-{exo-8-[(6-7;i/:*P:f 77l/>-2-^;^)^;l/J-8- 
7 tf t* ~> 7 p [3.2.i] ^-7 7 >-3--r ;u j -3-( tf ^ u v >-i- A tf u v >-4-# 

;U^^1f5 F&tf2-(3-7tfti->7P [3.2.2] y , ±>-3-*;i/^n;P)-N-[exo-8-[(6-7 
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)l* D -f 7 * V >-2--f "5-)V\-%-7^ Ml/fpu [3.2.1]* 9 $ >-3--f J^>X 

n 5 }§# hft e> & -5 CCR3S irt^T? fo 2> E£&J$<Kt. 
1 0. BftJ&©^|»Xtt^lR^T**W*©$BH6IB«©BSIIIft^te. 
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